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jjUU £ 

* 

OWIf, Jj Xaju' OL>' ^>JL' ^r. '^r~y‘ j^ J jLlJ ^ J jj' o-L* 

L^JbjC oLai!^ p> ljufliJ ^—J* Ji> yil <U-—J' 

« 

. 4*^j-LS 1 oJufc j S )J\ 

j j ^'-aJjA-' jL^>J.' <CjU-* w i -»- ^: j 

* ... . 

J o^-> N' eJLfc 4 <iJb*M AjjLiiji 

• «-^ J*' 

*Li*pSh jo <uLis)1j Jjl?l 

< * * 

jjj ^y>- homologous iJj'^a' fUapNU _J>J-“^ ^ pLapN' 

^LjapNl oJJ> Jjlf 4 4jaiz^ wAjUs>j iS^y wJK*" ^ y\ <y:Lt.~.4 ^ 

w- aJu>-^ ^fxJ j -■£^JLfO *£>sj o^lp' ly-jA r ^aj <_£^y 

jL*L»Nl jli^aJl ^kLmi 4 U IaJ U SMp V^"">^J i^tyi 

JUy* l$i£^ ^yLii-' > > v^' 4j^>«Jl oU-xillj j^JbJl j 

^jA <uJL^l ^a>Ug j —j yJ^j oLtjJl j j*)\jy* 

• Ji Ji 

irfLby l$~*LiJ 1 ^JaJ jJsJj U*' LA analogous ^LjapVlj 

yUail 4j>»jj^' ^V^J 1 <. y~ L . t » " »* sJ^SsjL* oLp y^-5 "*yy Lfl 2^- V-.-/> 

* * < 

<Jj y& jyo^JJt ^L>- 1 i^-Ljw* 

j* j ^Jajl ^l>j O'^r 5 *^ w «y ojjj? AjjJL>- 

Liaj\j c ^1 —Jj fUaP' ^ Jajb yaii 

r yt V' ^ w ^ ilL^Sli J ^ oUi^J-i j ^ 

. L^jL^p- AyJ-' j ^p q!^.^■U ^ 





BM jllk 


tm J>\±- 



yy 




oJL-jM 

The Integumentary System 

<**5 ^yy y* 3 olpjJl JlA-l j£mj 

a aS> ja LiuJ JjV\ ioVtj SyiJl joLi> jy oLjUiJl J yjy £ jliM 
0 0 0 
j-JajJl 4 jV l4>U> SJjJLP cJJlbj jJLA-1 4 fCr 4 fj«>y5~Vl 

. J-\ J&\ <J >ydl ^jUU J^L e yit~* J-.iarU 

: jlJUH ci-Jtej 
: ^-**1) 2Ul« _ \ 

£• OjLolb a\^3* 4 } Jsla^j ^ > JJ i*lpJ5** *UjLl ^J-*-*j 

. fUaJl ^ 0 j^dLl J^UJl jSUl 

: U-^l _ t 

£j£ (S£ *JLw» <J} 4.a Jaj Jl>*ij ^yr jliM ^Ja-~)l ^Uaj 

JjL^VI ^jA *JL>~ljJl fLjapVl 3 SjLjaJl ^t^Uj Obj^Lll J 

lil ^y Ll jJU- 1 oir li[ iUl v T -^ij . vrjliU oU-UaJU 

J^j jf-^j <ss* owjSfi ju ^-_^i 

^iilc^Vl y&J* ijUJ-t dJu ij>Lj ^Jp jIpJJ *JLp!jJI k_^S \yjl 
Oli y 1^15^ JUU-I j ^uT^eLi>JLJl 

Aj fy*-^y 0^ tj*' <j ® 

. eJjljjl Cj* 3 a*a^- 


ir 




* 

^ ^*^p 'Vl Jia./ ill ^y **♦ apL*j jIU 

. ott 5jl j>- (j^ -kLLi-1 <j LJsljI apL-j ^a)I (3yJl 

. ijUJI aI I^U Cr* 


* 


: 5jlj?- 4*-ji 

# 

<3y^j j'.^'j <W' J 1 * o* -^j ^JUi <k~-4^ liJL^t 

^ylUxJt <j f_j4J (5-^' -lJLA-1 jl jWj' ^^>-1 y>-Vl 


t 


lj\ji~\ <>rj} aJLjM Je^jUl ^jkLll <j ©Ajl^ll ojl ji-\ ^a 

*1 j jl aU- 1 i p_>^-iJl <_$ ©jl ji-\ o\ji>-\j (j y}\ ^JJLo oU 

<~Jj^y £i£ AJbi-1 C-^ 4j^*jJl 4—PjVl ^=»Laj 1 4ia*vl ^j ( J)\ jl 

apU, i^jjl a-pjVI gUjI jU 5jlU jLLU J U p^Ll ^jU Sjl/.I 
i-5yjl ijjJi ojjju (_^jJl (3 j£i ol If 

. j e_CljJl ejl ji- 1 aJL^U is yil 

: ^ybjJi _ s 

©^|f jt* * 30 * 1 * ^joLtj <*I>-|jJl aLJ -1 oIa-J? j jybAjl 

j flAiJU 0 ^>w*£" Ail If p~J-l ©jl ji-\ j^3 ££ <ij Ip 

^Jl ojJlj oLjjL^^tf L ^iA» kL» c.-~.t ^Jl oUl^J-lj ^ 

j , <L^iill ^ y}\ olijl (j j\ © j>^ L»J 
^jS} 'JA J ^S"jJl iiiiiii oUl^J-t J I*—j-l J J^jjl 

* j*—Ajj^ ^3 

: ^ _*\ 

3> *j^a >«—3 i ^ j — **~'^ aJup ^3 (3 -*LsM apL*j 

a 1>JJ ilLc^V^ (J ^x-iLi-l fr*> If t Ja<v-jJij ^ji! jJJ-l 

A-PjVl j ^jjl ^JU \jy^ ^iaxJ 4 jj>aJ! A^PjVb 4-^lP 

. A-j ^^u ^jJl (.Hi 0^j 4jLiAJl aj^aAJI 


u 



: — V 

oklp i-*-jULl oly^ ^J ; 3 .-.—<j jUUM 

AaJwaJlj Oj^Jlj 3 jlol a-Aa c aJWaJI aJLLI? <J 3.5^ll 
^J*aH $jf aa-Ii^-I !».«.*- 4 ~^ <-5 w-Ata «apL~-^j 

. JS^ oi^M > JiiU ^Jij 

: < cs$-Jl al*- 

^ t <oL>->Jl j) a*a^11 3Jl>~Ij <aS> ^ja o j ^.^Jl <j 3 

4aJg ^ULl jJbM ^ylaAj j ^JjJl 3JL>-j ^«Ap <_£Ipl 

l^.U /3 aj ^£-i)l {_£«ApLcJ\ g.1 JL »3\ <3^*J 3^*iJl b^>- f j-Aj j , 

, Vp^ 3^^>-^ll ioVl 

p . * 

4*j^13\ y^~ j 4aJ> AjJ 

p I p # p 

^. t.will lAUI ^jA JJa! 1 ^Jp ^ 0^1 *i -AA«Jg *LO^/l Jb^^jj 

. lp£ aJLaa) 1 jiJL <l^a.:,» iiLjaJl o-Aa j 


Oi kte y ji 32^ 



OV J JA^*P £jU 

VjS. of dda of AmpUoxu 


la 



: Oj jsJl Ji* J 

o C^Ljlxiil oL 4 d i«^ a * < *a J^ j>- ^jA ^SsJUM J 3 jl *Jl > 5**^z7 

SjJLpU oly oli -UUwJJ 3jyU b!A>- IfU ^JliJl jy SjUJLp ^1 y\ < Jp iSy^~ ivVJaJl 

ijLi- y^fi L^>-j SJjJLp oL^j>j ijyl Oli 4)aiL« <ui?l4 L^A>-^ si 4 

irffc^-U frLJL- ^fsJLA-l j 5c ^.xpLflJl cLuJl ^Jp jAi*~5 
• 44*® j 4^J y 4JL* I? ^ jU-1 Lpi*t*J ^ 4JLv> 

i^ilJl ^ o^ia kJ*~^ ^*w-S^yJj i^L+tr' j ioVlj 

4jLiaJl oJLfc C~4 <_£JpAa)I fcL!L*Jl C~4 3-lx£j 4i^^> 

* 

. 4JyO ijPjlj 4Jw? Ij*>U- ^Jp 

: J *jyJI OL-*Sl' 

-la*L—jJl 5 ju j~* Ay y 0L~-1 ^jp ^^UJJ ^o^aJl ^-a.aI! j^JaAl jJU-1 (_£^4 

f I 

Ov^,.,Ji ^JapJ ^ULaJl 0LJ31 ^Jp Liajl <jL~-Vl oJLfc Jj>r yj c 

^ -ijljj jyju Ayjii\ jU~-Vl dJLfcj l^jlo ^Jp j ^^JU -1 jIaIj ^Jl ojUSsJl 

c 

J 4~>*Ja—Jl OU~-Vlj 4yJl olV* 3j j Ajj^za 5^-isJl 


replacing tooth ^J * 4 4 >^ 


>**>- 

ftznctiooal tooth 


homy layer 2j} 4a4> 


epMermia 5 j£j 


derail* i^j 1 


subcntls a^j>I CP 


\m 

US 


^oOn°°k 

'ooy°<?/f 

■>O0*T- 

QOOJ? 


V *S 


y>Ut iji 

mucous gland 
/ ijUL^SJi 

club abeprd cell 

(Sy_/ t#J*li*Uii 

gaL ' basement, meinphrane 
frlpj blood veesd 

rr~ 44V 4-U- mdano phore 


armufawr cartilage 


iS JA\ 4ik> J jJUU J JAP — L ^bUt 


PETROMYZON 

VB. <rf skin In the boocal funod reghn 



— ! * 

^ CrAij l^JLS "\j JLlP \^ 1^ Obu*l J <L*\-*Jl b)b*^Nl 

. If^ b)^Oj <A^\ J *A>- Jj J^. 

: dJU^J' uJT Ji* iijyjaAJl itJUr^l «aA^ 

„ f 

to j jAa aAJj b*}b>- y^~ ^ j~~** ^r* 0 a^j^ ^ibc^'Vl -Xi>- 

. JLpLflJl £.LJLaJ1 \Z~-£- £JJ AJ^J b^b>- ^Jp ^fW 9 4j^f>o« 4*olj 

i # 

ftJUJLP jj-ii y i-ijyJaAJl iJb^Vl j jAA-1 £vk~- ^Jp 

^jA Ajub Aj Aa^£ ^A jJbu-'j i^juyf- y 3J^4j J <;Pj-0I 

^Jp __L3\ ^ Lull ^ aJLJj iijb ^jUM ^ bpjbu- ^jwJi 5^U 

t 

. ©JuJLP Aj 4_P jl j i^Lapl 

I AmPjJJI j^-5jJ\ 

* 

aJ^JT ASS j^jJA L^jLl ^w; £+->*Sj <UPjjJl jjJlJi} I l5 

O^nJ ^ 1 -^sjVIj b^\iM ^Jp ^ApLaJl f.Lio«Ji si^£- Odontoblasts 

c 

A-^y^Ll b^Ai-l JJxiw vj^ijJl ^j-Ju Jj dermal papilla ^o^fl <JLJ^L U»yoU 
L~JL1 jyili OVl Ipip jjllajj -Lo'bll OLJUJJ 4 jL^*>UlIj y^S* AiJaJ Aj 

jj ^>- jljLl l^>4a-^r ^Jp ^jwJl y klXb ^LoVl 4_<Jbbl L , >1>- jyaJj enamal organ 

p 

')}i ‘ jwJl Ajub ^bjd UAl ^ 4xJj 4 jLA? LJA j^JaP JjAj Cj jJl ^-ij 

c 

A-Jp j jy jUbbl A~>- 1j A^P^t— 01 Aii-i ^A’l aS" y** JI jA? b buAl^ 

2^ g.a\\ j j$s^i aS^ jjJl oJlpU JUp 4^JLA-\ i JC _Jl jl^1 c ^ jbbl 

VwJJl y j uyX~ toSy*? A^-w-l^Jl A?*fc- T -d A y -• *■?j j ^ basal plate ) b wLpLcJI 

« c f 

_ »UipNij Aj^>*jJl A_pjVl JJji 0 I 1 AI jl 0y-Jw^ Ap-tLflj AiiiT 7T_waJ ^^>- 

A>xyA^aJl la*<.ja7 <*--AJl btii jJf-A* cii 

t- 

^IjL^Vl c ^JpSyJ J A-PjjJl AA-A ^>*AJ Aj-Lill Aj^*vjJl A-PjVl AjJ^-LfiJl 

aJL^—^ ^ oAa o^Ip j I?V^-Ap aJ^L^Ij b^jAju 

. A 23 UJ 1 



STRATUM GERMXKATTVUM 


i-4 i) ^ LLb SPONGY LAYER 



BASAL PLATE Jfiptf IJKRMAL PAPILLA JUL- COMPACT LAYKR 

C)j£j jfii slXwJl ■U*’ J ^ . (3 

Diagram of a vertical section through the «kto of tdogbh, showing fo 
vekrpment of ptacold scales. (After Neal and Rzttf), 


: JkJ 


s — ^jA Aj j^£a j ijy>^A KS' OU—-’Nl 6 Jl& jyAU 

« 

*UI JaiL~Jl A.1^ ^^3 iUjJj . Jaii aJLal* 

t Ajai Lodi l az—- j jaJ ^jji}\ 

Xp iiU-l 2 £Ju liJb- U OLu-Nlj liUJl iil>- ^Jp iUUJI 

. i^UM 

: iij£i)l Olji <JLM^1 JjIc 

J jSLiJl J i-ijyJaiSl lllc'Sll j Sj>^^U 5uPjjJl ,JuM^1 jC*5 

^jA Oy>cj (j^— Nli ^ O-'b.AjJi _ ) ii^^ aJI 0-»l O'b jI-oaII 

4jLi#yJ-l AS ""yti JjtC ^JaJl! jJLi'l 

^—lJl i^jtUyf- AJL$* j>%M A^yXpl-flJl 4^>* Ji £j^-t A^P jjJl 

63 I* ^jA OC)\ ^ l_-j\^/ 3C-\j 4jyA$ ^Jp {Sy~£- <J) 

. ULl SUaill 

: L Ja i Jl aJbr 

V^“ aA>\£ l}l>- Jp (J iii^aA aJJ. jf- ja l ^tJl 0 

l <A^& Ajy\i 4-i-i^>- 5 jU _lL*J] ij>vla—Jl iilaji Jj 

. « 

Ajyljil j^i-eJl \^a Li^Jj ^ j y>^5 aa^)1\j 





Ailisil p—J 5Jt^* oLiU- ^P p bwJl Lpi j i>*iaJLiII 

Jl J j^m 0 OLaJL^I 3 j^jcH 01 OUU-I JbJu£ 

^JaaJ w-£ l$.ia.ju (jji j jJLaJI t flz-iJl p—* J ±Juyj j vJ^c-aiMj 

l$jj*- jUU-l j *jj|JL« jjJLiJl lfl.il>- wfJLlj i^UVl jj-UiJl 

• ^ Ll Jr 4 5 ^J <y^' 

: A^lanJl iJU^I (J 5jjjJljJl 4j»iaiJt jjJLSJl ^ j£j 

t^Ji\ <>j£s —7 i^ol b^L>- tjy$> lJU 

<^L*-l>- OJ&J c--J<jj JpLaJl ^LijJl b^AjM aJL&j ( Scleroblasis) 

i l $ a*a ~ <J i-^iap 4^i^> i~oVl oLU-l dJLfc jyLT J ( dermal papillate) vol 

SyuJb £jliU Jlj J>^' Jl £-^j J 

i p-~J-l £jl>- ®j^aH lp^* j/?«> J 6 3 y^ Jjj r J*-' J! 

p h «3l j> iiL>l oU 5^ <_—-^ iL^Jlj p*>J-l J lj^Js}\ ibjj jj?! jl^ jlwvLj 
J 4j JljJl ^ojuj i j^ji}\ OliL>- Ip* Lfl Ja.<u (jji jj-^JLli s^S' \ jj 

( cienoid j^JLaJL j>-J* *J iilj-il Jp t£y^~ ^r^fewll ilUr'Vl 

( radial lines ) a~pI*JL) 1 J ibU.1 Js>JJ-L _ t A-pU-i U> scales ) 

. <£J^Jl Jjjr J 6 J^jsi\ ^-LL* O-^ J JpA~J 

: oLJUjJl jUJ- 

J ^ ^ciw^Lw-'! 3? ^jA >. M jZ *1 jJj^ 

J-s olaj ( dermis ) ( epidermis ) t jLj ^Sjla c Uj^p 5j jUiJl oUl 

. <^apli cL^p 



fi*Ap ^giaw^j jl j+1 lw /b Aj^L^a)) L^A^l <A-J? 

^iaAi! jxkLoJ Jl U^-l LaJS^ J JaJ A*>oLvI b^>- oliJ> 

• jl^ aJ y <ij? 




VjOtit obiJ \tW will 




0^1 


<JP j ^L*apXji—wJL- fVj?p—+.~ >j j 

i>-Lv’ <£ ^ ipJji-jflil j^J j ( melanophore^ ) vy ; ' LX>-' 

* 

^.r jLi 4^1^ 3JU- ^P 4^oX ^ y£ f 4l*ifj 6 j 1 _>- ' 

j>- ' d-^' ^JjJ ^ -1?1 >wJJ e J 4 r J^> LX- r* i*> ; l -0- 

cAJ' t'^.’ 1 -Uy jX>- o'jU. 1 ' J^Ij Jp JpI—j £ jUJJ y y .—j p iSLx 1 ' 
y*J-' e />Jr r yr 3 op y f . aSUp! ja jiyLi ^3^ Jp opL-j f ^y^Ji 

Jii ^Jp upL-J 4^L- e^U jyaJ ( syncetium ) ^ y&- ja aj S^ U ; o^ 

ajUSc)i UJk}\ <ik^4 J jy& jjwy xU)1 ftJuj flvip'Vl i^jLL* j y ob_j^5s-il 

. J\*Jl ^Lp ( paraloid p]ar>d ) 


: APJUjaJi jJbr J jyji 

yji-.'J' oj^wip Jjijj o'i oy 5 ^ ijy LX>- ^oU«^ jJj>- jj >-y 

^5^y a^yL Jyyx^ j y*yt JX-Ip iy-b aJ y I oL>' 

LX^l yU 5 j' ^_oj ^*UX £-JL) c^yLJl Jp ^y^yi ( pineal bodv ) 

y ( msh ) vy 1 lx^ b/,Ai j r yi o —, yyy« jy yu^i vy 1 ' 
^y>- y* y*L>wJi 6 jjL' ^ ia->jX a jyL ^jjij oyxy yyv Ja.w,ii j y y 
l-■ — ^ -C\ »j j 4^j yi » — r — j ^3Jy ^aL*X *Al U—^ 

jy» > yy^ otyy yjy sy>»j y>. j y» j 

- ouuy j 


: U^i^l d jujlp ^juJi ^ 

dJjJ^ +—>- J 4^^jall <43*^1 filyl j AA-i? ^ jy>cj 

y 3'/^' (*—y jp Lfc'yyj <yaj *yy j l^-p y w < a ^ j 

» * * - X" 

ly jjjJy ^yj 4jjy?j <s? } \ >__.^ y ±\t $ j/- ^iS-i 


ji aJu^l'^>- y a-j yi l»i 


j -5 Jp ^ 


: <r 




J iL 


TT 



Jiajj JJ j^y ^3^3 g-*^ gLa LJLpj 

p—■! L*l ^JjJl ja ^yii IJl* Jp ( exocrine glands ) ^ jli-l jl j*i\ ob ^JjJl p—I 
j^ jULL lAL^I jJJc ^yll ^JjiJI Jp j^Ua-i ( endocrine glands ) ti^ll ^AaJI 

c 

. yt>l lyljly I — -J j SLJLSl *xap 

: JU' Cj-JjJb ^«Ui]l jjXij 

. i>0^/l Jl 0^iJl ^j a A —U L*>U-I 'JA Jj*- ->L%Ajl ^ 

• jSLiJl ^yS\ *AP Jl \^\ ja JJ-I lAjb £• >~ _ T 

. i-jyj'Vi aJjJi J iJjJl ol yiiJl ^yVl J J>~ta '—N.yf' jy^ V* 

^AVil aJL?- J Q*>L^a;^>- OjJUJl Oljl-f-' o4y>^l jj — i 

. <JLa> yJ-l 

, jA*Jl iH*- J JUill f lix>.| _ O 

: tji—jJl J-Jbr 

ijylll 4j}.)ail j ■ "->' Ul»7 aJ>^»- j?*—i 

« 

Jp c-A^'Jjil jUL>-j i 0^JLJl ^y SLAj 0>lj i_Ju**ly^“l oAJfc w^A^j aUJJ 
j^v U^otj ^llj y-iili J iA^iJl v_^jiJi Ji* Saa^ j!b\iA j 5JLJL5 jjlp 

• < » 4* > I^jlp O—Jj i* j^JJ w*y4j ^L«JLa)I 

: ub-ljjll 4Jylt di-il yi jaj£i 

£iAl5 ^jbLl Jl y*jj 4 jL> yJ-l 4*JaxU J 4~ol UtwJ 

* _ _ * 
ilyr y>\ <LpjN i ^ 4AP iJlAp olV* <■ S^AJL 

* 

*<—fl-j^ A*-* U . U -1 ^ ^1 la • ■*■ •$ I J yy 

S^U Jl yo j 1—>^jAJ ^JaJLiir oAjAp > - sOLfl-J ^jJawrl j-~>. 

* 4-j ji}\ ajlS* j^~ I j ij y 

jl ^jwU^I j SA>-lj 4*Jai U^ i-Jlj Q..»JJ 4j a»l ,^ ~ ^ 4 Jyil 0 ^iJlj 






jy^j&\ V y^ vy^ jj-tsiJlj 

. ioVl ii-1* ^/* L*L*l ^Jl j illc^Vl ij ^>-^li i-^Jadl 

ij^^Jll ^ ^ ^Cjljtv?M ©U^JLJl A^vJ^JLa^ 3l-J ^jjl J ^ t^o ^ 

a* yua ll A^hJ\ j jJJLll* J-^J ( plastron ) <Sj ^1j (carapace ) SijJlD 

A$"y^ J ^tJU Jo J Ji— i Jlj Jt l$5" OUaJI J Lo y 


. d\yci\j obAiJl 



le) horny epidecnnal scales nr the snake: If) diagram of a verlicla 

section of lizard skin showing bony dermal plates beneath horny ep- 
diermal scales. 


(') -Usr J 4-ijiJi 

( ‘-r’ ) j <Lol *udaP \Jufi <3 jj * j ^l( 5j jii | 

: >iy-tj >U^lj uJUM 

jiliiVl Jhd j_j>o' yi( daws ) uJl^l oLU J>\ i ytj Ljjii\ ijLjail ^Ja*; 
CjL>' 5^—Jl ^i5i e-L* oLj-UJI pJzA^ ^ ( hoofs) yljJ-l j! ( nails) 

. j^laJl cN"j'j <y «J_j3rjll v^l <~iJj 



XJLclaw plate yiaJl <?-*Jup ^y yaiaJl yjj 
<1^ S^L-j j ( hoof) yU- oLyU-l <j bfbUJ Jilj ^aJI —> ^y ( pad ) 

£« J^>wdU d^jwoi X,yife juW *-Ap y yU-t i—SjZjj ( sole plate) yU-1 
Xil>- ^p 5^U-»j < jP SjLp yli-l C-^-j XJL^V S^bc Xyb 

y ©liai^ ^ybJ ( nail bed ) yUaJl yy ^^UaJ yiiai! XJ j&\ XJyiJi X>* c i^Jl j 
^J-/ub j ( nail wall ) yiaJl jbl?r Ali-Jy ^y X-jy3l <->-bJl ^yj «w~jI ybl 

( nail yiaJl XJ yiWl jLbr- yilaJl yy ( nail E roov ^) y^l Joy^ 

. ( lanule ) j^ii\ L y —j yiaJl oJLpU X->-b ^Jb 1 y^l Wy^- S-sIp fold ) 

( nail yAxH j ^ I^JjLJ ^31yll jJL^-l il^bub l y* JSj "U* yiail ajj^ 

L-l t XJyJl XJ*>Ua)I b*>UJL! Xjl LUJl jy lJbJL?r l y& 0 <S^ j*j malrix ) 

yja3! ^J-*P ^ p-fcbw'V lylj yiail y * > ^yJl 4yy^^-l 44 . 

. y?l s.bJt 4i y yUl ^yJ Oj^3 ly!xJj 

nail groove 





***** yliM c-p 




i jj o Jbr 

4 J 3 .J? y&j ^JuiS" *Ua*j ^U* * 4jV £-ij o^Ip jj-la-M «*i>- 

Ul Aj^3^ 4 *JIA^La <jL>< L^>- ^jA *<J O y ^ ... l 1 j ^*>-jl> Lk^l; A-j ^5 

^.AaJI J ©JL>*^*Xffilj l « 4-JJbjJl L*}V4-L/ 4*IP 

'jjj JJL* jyu JjJJ! <J y iJU- J ^j^aJ ^Jl uropygal glands v-a*.^*Jl 

yVl^'Vl I a^-LJL^* AhAj 0jLiili ^I.Wp^ , - ^ ».> ^ **j 

^^p l-^d y t, jl%>I j^JaJUj 4 

# 

. jU.^H (J 1^? y^OJ>- J 



f 

Jp ^15 ^|Jl?l \jjtj 8j y^iA ^Jl^I y*- *OL 5^1 p 4j jJL>- Jdl jJ y> 

» * j, 

^Jp o^^-^ll j^-\ ^jA Li>JJ ^ ^^ ^Pj 4ijjb 

w ’%>- Jl Li>- ©J >yry y^lj J ^!)\ jl -Xj£ fyJl J^* ^y 3 jy «Jj J^iLJl 

41 /tf ^- 4 -1 8 jly- i>-jJJ Jiji>- ^ JpL^o j*$j jbu*>L>l JluJ? j •XJ- 4 - ^ ^p 


down feathers v__-pj^contour feathers Ja^ £\y\ *5^$ Jj ^^Jlj 
<L~£ Jl* i^K* tj \J^) p“=M <J^ J\ ^J^L+sajj flloplumes y^» 

* ^ ijOwi 0j^£ £Jy-j f-lJ-l 

: cT— Ji+-& 


< . < , 

J C 4~oNl <^JLi-1 4>^*V 1 ,3 dJbhlP U^>- ^}l ^jl j£j IjL/ 

~" * 

8^Lyj 4 JUj^ jl 4> yj>- L p+ ~-J 5y-i-Jl jy 44 r laj 8lUi^j i/yjdl *UPjVb 4-iP 

Lia^l yn^J £jliM ^1 8 jjy 4 ~a3 > )1\ <*JjLl j ^L-oijVl 

^ * 

(jjiai\ la-*; ( hair follicle ) 4JLtf> ^~^-> SJLc-li J » jA>- j 

(feather <-i-j ^il K»y yf-. ij'jJl ( _ y »—Jj { germinal collar ) ^ y j^r ' 

. germ ) 


TV 



-M i j£J\ ii'M J* ( quill ) JJ J-i, )\ >^5 £ I } ^s-L _> 

jJ>^4 ^j>-jl^- , Uw c-^LapNIj 4j^ jjl i*P^U ^pU^- c^*' 5 

. oyiJJ 4~>-jliL| 4 a,.Jail ^ 

J^-IjJI ^JLaJI j i-i-jyi jX jlp^ 

* * 

y?l J\^L^( vane ) J-*Jl i0*^Nl Ja -~ p ^ ( barbules ) 0*>L^I j ( barbs ) 
( pulp ) ^.JLSl y>-b JJ <_£ yJ$\ ^lJuNl £LcJ iJLjyi oJLpU ^ ^y<j 

o L U) 1 jln>l<.< j ^**■**’ ! yI 

(inferior <JiLJl ioVl J[ ^oiJ ( superior umbilicus) LUM 

. umbilicus) 

ijjip f. j.j?ii iijy*j <^oiyj ^wiaJi c_—y*p)i l*i yoyi oy £ti^»j 

j ijyji L*>uM y>-b 4 "’^" t y ya-nNi oyJi y> 

^5 j yj ijyiM iiJaji y &yui^» ojl& j jyji ^ji>- 

. *J-J J\ *JL^ ^jP 4JuUl 


epidermals 5 ,Jiy 

/' p perldexm 

'""'■ '*3520^^ horny sliMCh 4% 

rr -f| 




PMJadSI 


barbules 


l&g&KZK 

W 











: jJbr 

ljub j ( epidermis ) o jJlJ\ Uub jcJLb ry Uj^*p ol^UiJi j aJLU 

i • 

: ^ LiaJj ( dermis ) 4*oNl 

* * € 

. ^jA UtuJj 2.-^ . L v 4 JS.J 3 © yi-Jl ( I ) 

c « c 

. ^4 LiaJj <a-ajJ1 j) 4 JLUJI ^LoVl (*—^) 

: ( Development of epidermis ) : 5^1 jtjfr _ \ 
4~*j2y£~')l\ U^jLl ^v* »JL>-tj 4fl r lxi Ja«-4 aJLiA SjIJLJI j ( ^ ) 

0 jL>- —J 4j>xJaLL* 1*>U- ^4 ^ j+-\ 4jJb <L>Ja—M iijm jyC _ T 

. ( periderm ) 

\ 

L*>U- ^4 ^14 ii5tt iii j^c) 4 jJLpU) 1 iLJaJl ^-AjJ y?l _ f 

, A<w^ l ■ i «.<* 

iU-v ^14 oULl? ©JLP ^kxJ . J. ky y 4j JLplill iiJail _ £ 

4jJLpU 31 iiJaJl ^p UjloI U5" njxUiJ <L*AJL- ^4 ( spongy layer ) 

Ua*j UJbJU; i\*y ^\ ( granular layer ) i~*M iiJajL ^J>yuU jy>ci 

^JLSJbj horny layer <J/ 4 iJ* *—ja5 ^r>- iapliJl iiLjajl ^4 

: 5 yUl J M jMJlI 

bV>- j-* 0 j&J ( basal germinal layer ) AjJs-\i ^y /r aAA» ( l ) 

» ^>*-jJL 4 4Ja A? ^4* -. ) 4 j^L*»p 

. 4 - jZa ( spongy layer ) 4 —a -<Li5T 4 —Li? (^) 

. ( granular layer ) L-j^ iLb (_>-) 

. ( horny layer ) L)^ L^ia~- LLU (,>) 

( basement membrane) l£JLpI* Jp Lapli)l L'>U-I ai yj 

* 

. ^lt <Lo^fl aJL*! ? ^ ^ t AfiJ 

J—1=^13 ( neural crest ) ^jr-vfljJl ^3yJl ^ vault Lj^i-t _ o 





' r* oL^j^ ^ jJlJL 0 yf<3 J 

( melanoblasts ) 

v y}\ ja j yjj *aJ)!\ jj i jJlJ\ js o'jjo" j^o" _n 

~ < 

. ( coiled lubtiUir ) J^L' j; w^fl 

• 4—0 Sn JJ J_£i ( ^ ) 

J\ ( dermatome ) a^uU-I ^ jJd v* io^ ! l Liu* 

. ( connective tissue ) *L> ^_.■ 

* u” 

: ^Jl ( -*- > 

( proliferating buds ) l/^Ll ^—aj> ^_pl y aL* yciJl -^l y ^ ' ) 

. A~*yAa«}a)l L$>ld Awib ao^I vjyj>J o yJuJl jy* 

. ( hair papilla ) y*-iJl aJL>- jxJeJ IjlA aJL^JI iA^}\ ( ) 

. ( shall ) JL^ ^plyl) aJo-w yi L*>LLl j( ^- ) 

y*-uJL U ^auJI JL- O-^ti Ajlp 6 jS- _Jl L*^V>* ^L-»jL>1 ^ j+? ■ *Ij ^ ^ ^ 

. l ^jA A~* 2>*)l l 4^»Jli-1 L ^>- Lj^ 2 Lio j 1 **■»■ L . ^ A*>- Li ^ J 

yU jl-br ^ p_pl( sebaceous glands ) auaJlSI j^5o' ( a ) 

. oy*jJl (hair follicles) Ay«jJl 

Jjo Ja^Luj j Jjs* syr ycJi-Jl OL^Vl yix*-* j 

^ 0JuU>- 4jr yci# oVu^Oj y- ^y* 0^5uL ^jLjSOl ^^LJl ycuJl oU*y 0y>U-J o'Vjjl 
£yU-Ll L*)^ ^yaju j ( AUAjJl ^v* o JyL* J AUAO hl\S ^ jJ^ lI ~n 

^jL ^uLl jJL?r c^lil eAA jl jJijj ( degenerating epithelial cells ) iilUvdl 

t * 

jvLu. jJbLl ^ j yj\\ o yciJl * -;i J L ^Ljl a]^ y- ^ yU^'Vl ^LJt 

Oli-Ja 0"^J jy oyciJl J cjL-' y^LLaJl ^ L! 3ycjJl 

( h« y ~*~^ ^ l^ , h. cuticle o^I j^ l 

oycjjl ^iC-5" o^Uj ( h. medulle ) l ycjjl Li>-ljJl LI cortex) 

4ja^»y.ll Aijajl Aj^Hl L*^jLi ^yjj A^\ y> jyJ-i *^P ^jL^ 

y~* aL^- ^y-UU-L ^aJLJI vJ!—>^Jl j^j£ O yU I _la3Luj^ 

• jr-M 

r. 



Development of (he human epidermis and hair follicle. A, epidermis nf. 
2.1 mm embryo/ B, epidermis of 16-mm embryo: C. epidermis of 32- 
nun embryo: D, epidermis of &5-mm embryo/ £ to H, progressive 
stages In Ihe development of the follicle and hair. (After Pollen, 

19461. 




: a «:Jll 


oUi-Xilb i-J J\ Jll>- j iaJii ©^^>- OlJLSl Jl 

Jl£Li»1 ob *lJj*Vb 4^iyw oJLft y obv*^ .s^rj ( Mammalia ) 

L^jcjJj <>-jJ fijil* J^iaJl jlJL>- ^Ja ^j\JJLA ^y iJjJs* 

^P^Jl Jj^b ^y* <J—~£3l oLj-Xill j Ul . OllJl £jLM eJlfc ^ jbwa)l 

JL>-1 j jr ^1 Jjy J^-b ,J) jUwall y} 

SUu 4 j^L>. e jl?-I j oj * ol yi j j . 

j£ju V^* J ^ y*** *ls* 0 j&j oL-sJ^ j 4.y-.lM 5 Jill j . ^ jLJ-t ^1 ej^-l j 

. fjJci\ iJL>- iiU- ^Ja SLj i*S^ ^ eJlA 

: <L«iJl ^ Jbkll ^j>j£j 

i e-j __ jJ^/l L'^t j,—LJ <L~~ e y-Jl j oUiUcS^ oU-U-' ijlx ^iaj 

J±>- J ft-/. T • — \° J'y £*-^J ^Vr-^ 1 ' j JJ^ 

^ ^\j^\ oJLftj oUaixJl fiJL& Lpi O’SAflk:* y 4 a})!\ J>1 o\~S)l\ 

p-plyJl eJLft ^yb” OuJ-l o4jl^ yJ , *~ r -U\ 3-X*Jl *1j\ fJ A^Aj 
*■ * 

yiVl cjjAi JJl Oy»j* jyW ly: iby xj*~ Jr^ 

. vi-*y >tJJj 

y«-i-l s ys tUJlj Sjj!y*Vl “uL^y^l y Vj . » y ^y* j* 

Cj\y^\ y't’-' \ J| ^3_ll W 11 ^ Cvy^' j'^l <-5y-~* ^}j£i ts®- 

^JJ U1 b-XA oy>?^ Orj-b 

cil 0^ j' ft* V*l>Jl S-XaJI tjyu ^jjl ( Jyj* ) 

. -JOy 3 ^aJI oJXfc 

: djj —5JI 

iJbv AJ y <bU y Aj ^<la Ay?- ^A Oli^ -b-Al OLj-X iJl j jj-X >-^j 

« , i « 

4 ,j^y J cJbjl li] Oj^jJI oajjIj ^UaaVI jy* 

rr 




J (') 

f » J>* irt-i' ift* - <V) 

jti-\ iji Qi tr' + J Ce>r J {•<■) 
liVjJt (») 


4jJJl J-UJl ) 

Successive stigu of mammary gland development. A, Equivalent la 
a human embryo at 6 weeks. B, Equivalent to human embryo al 9 
weeks sad to mouse embryo al 16 days. C, Intermediate stage. D, At 
birth. Gray area represents dermis (From Kent, CS.C.: Comparative 
birth, anatomy of the vertebrates, ed. 3. SI. Louis, 1973, The C.V. 




■JiUSl OlrfOiJl j k_-T Jj 


Horns and antlers: (a)-(b) "knob horn: " (giraffe)’ (c) fiber 
bora (rhinoceros)' (<fl pronghorn antelope; (©)-{£) cow hornS; (g) deer 
antler 'In velvet": (h) mature antler. 


rr 



* 

jtJiP Li j jliVlj ^plll ^ A-U^lll 0 ^^j 

JlyJJ a^JslJ ' J jytil Ji* ap yb> O—~J V y*M 3^L»JJ Jai* ( Os Ccinu ) 

*JaP 4j<L)L»...uil 15 sj^* 1 ^Lt» j ^ll J jysi\ j-^ou LaDsl* JaJL-oN ^ 

Ja,A..«o ^1 >, > jJLjJ^I ^Ip ^UaJjL j yi}\ pUaAJl lJt>^ . aJ^ S^Lc * 

. \&jj*\ pLia ^5 ^ LIa^p L^ifT* 0jj-ail 

/ » * 

. fatf^ AJ-sfa ^2?jp o ***~*i 0 ^3 4 J 3 o^ a)i ui y~^ L®! 

( Development of human tooth ) : OLJ^i J j^Jl jj j£j 

<,1JjsJI iil>- ^Jp 0 yJ L Jl ^ji IJ-j _ ^ 

(dental iLuJi 4j>^i w aJl ^>-jliLl 5^iJL ^L^L Ui<h£ JJijj ^^uJl 

, lamina) 

^c- , l^^'l ^^fc-vwO ^|p A^S'j) ^-U*Jl c^ Juy >*^)I Cr* M t 

( enamel organ ) Lull jJsp g~j a^ aa yy>- JS"j ( tooth germs ) 4 ~juJI 
^spj . ^^L>- L^-Uj aJLp-I^j 4->-jl>- 0 j~.~>j 4 J (^*i)l ^L^uaJI 

Jaj yujl ^U-Jl ^Ju jp^S\j b*>L^I ^jA Jaj jS> ^SL^\y m ^\./ 2 Za Lull 

. ( dental lamina ) a~u_J! a^-a^L 

A. U «.«*)! A-*Jj^l <UuLj I Lull y*/2 P. 4j>tU 3 ‘U* jJ> j^Al L*yui~l j/3«i ^L^-^xU? V 

^ly^l jl J*>- j>^d OJjJ! Jj ( dantal papilla ) 

. jVI 4Ui.^-Jl I Jv j AiJLSl Jnj A*JU*Jl 

Aj^Lo-P L^L>- At j ^X *^P OLull Aa\i\ 2j ^^Ll Ay*^\]a3\ _ ^ 

4j j£l\ L^li'l jij &J induce JfaJuiT ^ j ( ameloblasts ) Lull oL; k _ 5 ^J 

c 

Aijail ^tiu l^jjJb t a^juJI iJL^I (odontoblasts ) ^UU 

( predentine ) 5iL» ^ j i-uJl 3 jU.1 ^y> 

5^*pI ^-UL) i^3ljl y^zSi^ 

. Lit i>l* j\ IpiJi LULS ^ j£l\ L^UJJ ^JipLaji (.IajJI JjNl 


rt 



A T 


Dental cavily 


J^JI j9r + 
toolh germ 



ijJJl 

Gum epithelium 







mesenchyme 


ApiJ Lfi 

Dental 

Ull jJaP AjI-D 


B eginning of enamel organ 


Denial lamina 


U.I £* •*■ 

ameloblasts 



Mesenchyme primordium of pulp 



D 


cA*J^' <3 U- 5 ' 


Enamel 

ju—Dentine 
v—JL j 1 Pulp 

i£—t Ajj£a Ij^U- Odontoblasts 
LuJJ do jXj \jV>- Ame lob lasts 

+ frlpj Bloodvessel 


Development of tooth ■*****»£'£%£££ *«rK 
structure, the enamel organ* ,^ uriflls to t he odontoblasts 

♦noth Blood vessels in the pulp supply materials 10 
££; ^ on the inner surface of the enamel organ. 




b^bAl I US'^ JT 3Jp13 jup aJ^'V'i LiAl 3 jb« _ o 

3 ^ 1 X 1 gAa jly^j 6*k*x^- i^IaA? 0^^^ Sjj-flil iA^^/l biAl ^jf' l.ij^Jii SjyjAl 

J *A >-^ J>A J* J* Lf—LSo Uj\ ^ J^-l jA Jp O^J Ui )\ 

. LAl J S;> yr ^.1 ( lines of Retzius ) yjj \?j\a+ j J - £ jj^ si\ 
fll^b ObaA? j ^bJl 3jL* jyiJ ^bdlj llAl ,j\j tbijtll 1 

kU^> ^Ip J^A. <Jp f ^j! ^Ip Njl j—Jl U-lj^- 

3^b y y& dAA A.5 jjj ^btU b^\ib| Jjlj j If- A-jI 4jUL>0 

UU\ jbcjlj ( contour lines of growth ) *JU» ajj y£ oUA> J ^UJl jl J>\ 

^P Jb>j}aJ^-\ oAa ^lAlj \il\ ^-^LAl ^LisAl ^bJJ 3 jyiU 

<ii)l ^r-.iia.v ^1 j^^Al jj£ £^bJlj \U\ jl y\ jl j+sUjj t £^bdl ^b>M^ ^pbcJ* 

ja P^bJl < r Ji\ Uijf- jJp j~Jl iSy^J pbJAl J>^> J ^j >-jbLl 

c £ t 

kilAl jjC j\ j+ S -m bj t Tt*—ij c-^l^flplj i>*UP j! | jp io^l 

«>• /?> ^*|-<^A 1 yr I i ^*P j ^*j j j 4 1*3 «»I^^AAI ^\jip ^ I— 

^y-Al yC ^jiiyjj ./aAlj y*j}\ [jLj <_JJl <Uu yyS ^jL_AI a^xJjsJI 

^y-A I *-XiP Asu^i 4^XJJ? ,- 1 d^A & j jAa b*!)b>~ »>X^^ y> ir«, ^t-vi ji_, 

(periodontal tU*-> t j r UA.Ij 4j Ja^l v_-—j ^j-Al C~ij ^p Jpl—J 

L p- SJjjT jS" ALL^iJ c^Alj 4j^>*jJl ipjVb ^yp membrane) 

^lAb <iUl o^A^ br* y^UAl tjA-^ A^^jj |A®Ai 

. ( crown ) 


( The Skeletal System ) : jL_gjM 


Ji jiUi ji^i 

J\ jJ4-i ^X- ^-'' ^ j^' J -»^ij : ( exoskeleton ) 

. 4yL>“li-0 0^^-' 

Jl y 4j ^A,l *AU\ J -U~j : ( endoskeleton ) 

LS^-JP 


C 




_ \ 


T\ 








: (j! («— 

Jp £y£r J*- <£y*zj ( axial skeleton ) ( 1 ) 

c 

ijj'ULi}] JjL* S f ' — ^ J3^ 

j\ eJ l : Ip^)I ( appendicular skeleton ) J^kll J^-A' ( ^ ) 

. If- Ja-Jy ^Jl A*jp-Vlj 4-^-jjJl 

: ( Axial Skeleton ) J— 

The Skull 


Lpi Li-jJ ObjLLiU i*lAl ^2jUaiLl y* J j jJJu 

J aJj^J ap ( chondrocranium ) J j\^U J a^j>^j?x5" 

J^T3 JpS/l OU jUaH J 1*1 aJJLJI ♦iJl Cj\)f b 

. ( osteocranium ) ^JaP J,l cb?' a-:-;^ 1 v * 



2_jfr jJajiP Olfactory capsule 
^ Olfactory sac 


pllwlary gland 

ote 5J^ 


Optic capsule 
i^^ai Alai^ 


Prechordal cortUage 



<■*>4^ Jr»- 
Notochord 


Optic cap 

___ or scedemj y 

<*? aLa j>-\ ~ 

otic capsule 

&*£? d\nc£ 4i0pll < 

4 ,,^ Diagram Illustrating major embryonic components of brain case. 

Parachordal Parachordal and prechordal plates and nasal and ode spsules first 

appear, A> These fuse, B. and form a cartilaginous floor consisting 
the basilar and ethmoid plates that corporate the notochord, 
(prom Kent G. C.? Com pc atJve anatomy of the vertebrates, ed. 3. 
Lonls, 1973, The V. Mosby Co.) 

Jail4 JL>o olj-^ <J ^jjj ***^' Ol jla*- fy&j* ^1ri.hE 

UUI O &>zi 4 ijjfi)\ J^JJ ^uSl' 4-Ja£)l uu jUaaJlj 5jjlitij SUu jUaa)' 

. J *jail A*J>JM ^li dy-j* J OjSo If SjUil Jjj I i^Oj UfW 4**W> UU-j Aj y^AA \ 


S? o g 



* - . t 

^.Uaj j vj> j ^ ^ya«; 0 ^>0 A^jj*]! A-**>»^jJ-I Oj^j f.Ljlj 

aO yS.\ fUi*)! jl (cartilage bones) iijyJaiJl ^Uadl ^-1 fUa*Jl ^ja l*i* 

f UaJl ^—j j L* Liill i^oNl J 0^a*Jl U1 ( replacing bones ) 
j &^Jl j ( membranous bones ) LJLiJJl fUi*)! j\ ( covering bones ) LJliuil 

. jJUl 01 j O^JO ^jA 

I p muJLj 

\slS- ( sense capsules ) u ~J-\ iail^j ( brain case ) ( I ) 

« 

J f*>>JJ' : ( visceral arches ) S*^1 yNl ( 

. l 1 q1« > J JIp Lw j ^ y 

( Development of chondrocranium ) jj/i 

01 j ii^Wi ijjiiiii obi^J-i js’" j aJj j~h*\\ 4^j>^jLi o 

aJLJ ‘^\ 4^>j>«_4kji-l 1 *Lj oJj^ '^a* A-ij^-iaiJl ^ y*? Jl 

: ^ <Luj 4^>t_xkji-l ^\i Njl 0_^J ^-IJI fj*>j Oj^JaAll ^>y ><3 

. (the trabiculae or Prechordal Plates) i £^bwiil — ^ 

. ( parachordal plates ) (j ^fJaJl ojjbrl ^Ujl Y 

. ( polar cartilages ) L jail l V 

pLiaPo Jall^ 0-><j LijJ ^ ^JlI ^Ja~ 0 ^il g-L*. LoJ ^ 

: J*} >r^' 

£ 

. Ja-^ j : ( olfactory capsule ) L^jJl iki^M _ ^ 

. ObyJb ( optic capsule ) i>y*aJl aJ^a^I _ Y 

. p.Liapb ia^j ( anditory capsule) Ayw*Jl Skikl _ V 



6jiS\ j\ Jlai 
ijm 



gi^racdpd>l 


jSi\ sJfcJi 

Foramen magnum 


3 *jfr*i n JL 1 4 ah;U j ^p jp £\iai 

TAin the occlpifad regkmof tfacakafl 



^ybr jk# _ 

tbe ortttal cartilage _ lateral view 

j Ja>«J 3 7oli.»^l' y >jj jJl 6 yi Jju^ 

yJliJl ^^4 A^^JUp 0L»LC Lfc4 dl^i j ^ jJ-1 

(_£ SjjtaM y+jj jjl ij j j- Ttll 

£_* p^xiJLJ (_£j^Jall JJ-1 ^L*l ?oU.*^ail ^L*.*-*Jl Jail^l 

JJeJ L*li vUl jU-^JL la-^ ^i5l aj y.^3 ; ll L*i 

. ( Sclera ) a : ,L^ J\j 4j ^a-Jl Jail^l 3 y^-\ ,j«Jt SS^ j£-. *^1* 3^ 


J ’JV t'pr ^ (_£ J^>J) ‘UiJjLl iApJi -UP J 

^UJ Jb <M w A fl < y a; !l ^j ( occipital arch ) ^ ^y}\ 

c.^J*J.; Aa^** 1 . ^ jjl J>LiJl ^JLU-A ^ill Lja. * J ^ ^iaJl Jaibl ^P Uj>uJo 

j^a:J jJau-d \ yC ^ jaJLM ^jiJl ^Juft J*yu»- ^ ^JJa. : ,4.^,1 \ ^iii-1 

dlj _/**!( (J^J t£Jpli)l C^jaaII ( Ji—l ^y O^^ij JJ-b 

iJLoJt oyLi!l pJ} L y^\ *>Ja^- ^Jp -b -jj j jJjJI jiiJl .JpI 

. dJlfc <jv ^jjjJb( Atlas ) oU-uJll 


supra orbital carl. 



► * m j iiaiP 

auditory capsule 



( Formation of the side walls of the chondrocranium ) 

jjJ-l j ^dj OjjaII 4*iai» <t*j**^>*D jflkti J y>r _jil AillaJJ j 

^jujLja«Jl j y. 4^*Lt3l 4 ^-jL^-I 

jU^o viAJ-Vj jLoJl ^ja JjpIjJI jcli ^W- orbital cartilages ) 

a-lAj ( orbit ) ,jydl £t_L>i^ Jajl^l Ljajlj , <LJli-l jjJU 

Jail^lj ^J,i oJ jo ^JLiuw* ij^5 kiJ ^dl <u*jLi-l jLJa*M 

c£^gJaJl ^L*l ^kl ki-iijj ^JujLiiijli ^l>- JjL_*1 k^u^i I 

^Jp U^-4 Jf OIiU^m^ jlii jyJaP jljxbi jjj * Li 5 

( supra-orbital cartiages ) JJu jUaiJl jL^-J jLjJi jy w r-y 

Lii*^ Oj& di^>- ^Jp( jL^aJl ^*^-j ^t-L>«jdl c-ijydajJl ^JL>- Jp jLijj 

f t 

t-J*jyj^wib Jjo L*^i Njl Liu7 ^Jp ^L>x>xl! 

l^iLl dwL^ ^ A^jJLdi p^xdb ^ Li jjL^I ^>-L>«i-l 

( chordal part ) & ^J-1 jj ( Post-orbital process ) jy*i\ jj/Jl 

. 4jJil Jifljil ^jA 4^jli~ \ ii) j£cj 



T.9. In the precnordal region of the developing chondrochranium at 
the orbital region 




• h^AA'4 

( Formation of the roof of the chondrocranium ) 

^ £ 

Jj J*' S\ OiJsLO^ 1 ^ JA Obij^AP OL>^JWJ y^3 ijAli-l i*kA\ J 

jjJJ A; j (_£^iiil ^Ju/aAl JaiM L»u* U^cJj ^j>- \ o $ q\J-\ 

4^>w4kJ^l ^jA 4^aU~| 4tf]a Ai i3 LfljL^ i) ^Sj 

J V-UJ-I <Jbu jUanii UUJl obl^Jt j\~*i\ iikjL- J j ( tectum sy notion m ) 
J^Aj; ^ 4~ojJl JstiLil 4jaJaJL« Lil 44,1aA1 di-ft j Lii^w |j1 <» -g >4w abA 
( anterior ^l*Nl £ yL5lj 5-b -y ^3j iAkAl «Jl& J 

. fontanell) 


( The Visceral Arches ) h 1 

CAji e? W ^jA Wjj > 1 — ^ X -b- jj oljyb <j 

4liS~* v!)^sj ii.«>- 4,4 : *,a«ll I ^^4 LijJ r-ljjl Jl>- ij <^J&\ 

* * ( 

<Jj^l iSy2m£-\ ^jA)l (JjVl ^a 1 v— ■ >4^1 ^L*l 4 

^ Ov\ -< ) Ja-J' diiJl 

// S . // M^OVV — 


^ cr*J* 


c- 


OUjaUI Olijj«JaAJl 
jUjjuM 


cT 1 ^ 





^*>M- 




w~jT^Jl jlaA4 4~? Jb ur*-^ 1 >“ 


tr 





( upper & lower jaws ) JjL-NIj iJpS/I dliJl Oj£j ( mandibular arch ) 
(qudrato-jugal) ^u J>\ I j {£^* iiM JT ^31 Jj 

^yyM ^ 5 l>^ jdl iiXoJi oL<w*JI o^>- 

l Ji—1' dXai\ d\t£-\ O^nj ( Meckel's cartilage ) 

• ^j^JaPj ^Jp OL^-Nl 


llUr'Vl J ^ju j ( hyoid arch ) ^**>W ^^ y> JkJl j 

tyr cJl^ JT <JjLJIj wJLa31 <cJp ^ y^J (hinge) J-^iUS" 

* < j. 

oiVl <kijiL< J^aij ^JJl ( hyomandibular ) <£$& 

3 y**\j (ceratohyal) t5 

. J^iSL. iJJJbj OL-JUI ^aj( basihyal ) ^JpUJl ^^1 


p-P-k Lg-k j-ijM VJi ^-^“1 bl 

L yiip Ujllp LJuJl objUiJl j Ul ( necturus ) y'j y^j\ Ji> oLSl^Jl 
yjj c 8j/* kS jy^i 

J*~-' Jl J*' j* *- j* ^y Jf 

f ^y f LyrV 1 


4^A±)1 ^*1 y> S )l\ ^, /a ;U -ki-i ^Jp ^JpLaSI 

♦ Lg-v3«-> /*-/» 


( Jaw suspension ) dLjaJl j_Ui 


; .iljfsjJl 3 j^V jSsjJI olji (_j -^rji 

: ( amphistylic ) j- 1 ' J-^' — ^ 

<-5 -^"jjj j/Vl jil ij^ 

Aa«^—J l 8Juljj\ ^ 4j jIp 8JulJ jjUJl tiiflJl <j *^r 

iJiNl iiiijil Jp 4j^xil! ,Jl1lp 8051^11 ^ J( otic process) 

\,J*U ii. eU.flj tj >kJT 1 . r oil ^^JLnJ\ jJLaJl ^J«/aac^l \ Jj^ aiLj^Nlj j 

-kx ji O^o iS jJ' ( hyomandibular ) 

. 5jl3-i aJUt ^ 


it 



( hyostylic type ) jJUJt — t 

j ^ y>ry JjLcJl 

UUJl j^ai I ^luJ l)^^j wU-i^j LLJI eJdi^Jl 4 J 15 " ^arj£ 

oJU* J Jj^l pi; ^JJl ( hyomandibular ) ^ p^ 

j AiajjNl ya_*j JLpL^Jj l)<— i^ ql~J 1 *iJUJl ^ 4 JLM 

. jJUJl Ijlfc 

: ( autostylic ) jJUslt _ T 

4-pbjj Aj y ^I ^ JbL*JUL \jkj$S"*l y& ^^aJ| ^ jJ! lJufc 

d^<i 4*ij ( oL> jlJ 4 jj- 1 ^ t «_i>-ljj 
^^xJ-1 jJUiij . viJUJl jU j j 05" LjL^ jl yJw? 

4AJjl y j p-^Vl wJJJ> * <W?liM oJjljJ a]^m\ y yu jil 

« C V 

0-Iaj l*Lc 1 $_a* jl j eJLio SJLs^jLqJL- j & ■%} 

: ^ JiijjB 

: ( anterior palatine Process ) 4*»U*il auSljJl ( \ ) 

* 

. A-w^-jJl AiaiU-U J-kOIXj jii ^^->i_U JUp jl>- y j 

( Otic process ) SOJljH ( w> ) 

ajI^JI SzS' Jjt y j J oJj^l Jjlij 

. *l«^> — h <0iiU-b i J-^;j yi 4-siiiM 

: ( ascending Process ) 5 jpL, ail SJJIjJt ( * ) 

J-^rjj ^yv^l < 3 ^' J^O^A ja LLj UIP j£-i Jp 

: ( Basal process ) ajJLpUI! ij$\ J\ ( ^ ) 

£* JuJajLkjJj 0 y-L* SJpL^aJl jl8^^>-3 jw25 8 Jjlj 

. ( trabecular or prechordal cartilage ) ^A^\ Jr^' ^ ^ 

id 




*3s 


(The bony skull) 

>1 ilUr-Nl j* JjVl ijUiJl OUI ±J-\ JT J 


( bony skull or osteocranium ) Jl f Lil ( jui-l j <1>^ ) 

. ( Replacing bones ) XJ*yv* fliap _ ^ 

c 

,( covering or membranous bones ) iJLiX j\ aJU ai- fUic- _ T 

: ( Replacing bones ) L> jail ^Ua*)l 

' j 4j jLftjsJl ^3-1 Lj jAj 4jjL oJLfc 


^S3l 

:( occlpial bones) Sjj—ial' fLJa*Sl — \ 



( I'oru men __a jl ijyS' a>%X o <3 

Jj>- y b^Lai\ oX& j y- j £*AL ^w a n l l JJ-t lA"y^ yC magnum ) 


<Ji-u 4 j fUip 


4iU-t -Up Jbr^j ( basioccipilal ) ^OpliJl ^Llail _ \ 

4j>* .tf./gjl ^Jj.njr 4>x-*Xi 

^-JU- Jtu>-yj ( exoccipital ) J'iiSl — T ; T 

. ^1-LaJl f *yiil ^ ^jA LiUj 

^*x!l vJjjL* ( supra occipital ) ^ jl*Jl JlJLaJl _ 1 

. ( tectum synolieum ) osJL- ja 


£ V 



- ( 

^ to Ijjbj <_£jULaH ^^«hk31 4^j>^> <i)yS5 jL5a!1 ^ j 

'~* > -\j^j J y.J JUiJl pi*Jl ^ (occipital condyles) aJUUJI 

. jc u Jfl Jbr^J oL5L*^Jl j 1*1 oJb-lj aj y> 

oLjJdllj oUUjJi J 



: ( sphenoid bones ) fUaJi _ Y 

( basi- jJl lfL«j aJ 1 *AjqJ 1 ^Uk* 3 \ ^L»l ^Uiwil oJlA JL >-y 

kSj4t^\ ^l*Nl |J^jo O^j cjAJl sphenoid 

O r • h * ja )\ ^ J^ wtI C>j£zj <_£jjl J^JLaII ^Jrawll j 

4jJ7j! 1 pUa*Jl LJsjI >X?ry \f . oLb ~*jj yi>* QLaJajJl jljlfc j . <_£^giaJl 

joi^j ( laterosphenoid ) ^U-l j ( orbitosphenoid ) Vrl>J~l 

. J» j yJajJJ -uiULl J <L/*L*Nl *1 j » la>o 


<U-Ujji ^UmI! jla** 


: ( ethmoid bones ) h jLa U ^ lk*Jl _ f 

u£ jjLuail j^xi3 iiU^ ^Ui*!l aJu* j 

* 

Ja51j^-1 J^ajaj ^Jbl ^ 

Jj ( ectethmiod ) j kS^ ai\ fUkp 

<LT)Vlajl ^1 olpUi*M ^y LU5i vlAM y^ 

* 

. 4 m . I ) 4 s J*>UaJl ^ JO jd ( turbenals ) 4 s ii'ill J 0 



tA 



meselhmoid 



ijJJ jll cAjl Aril Jqia 


Li>1 ojljj 
lurbenaJs 


Ja^j iSyuiA 


cel ethmoid 



(otic bones) 4***~Jl fUa*)l — t 

j A-Ai?* pliaP o^\p j *Uao—«JI d) 

<La« — il JjL-Ij ^Ut ^jJl (pro-otic ) ^UNl L5 *-*_Jl 

*j 4-' 0Jdl ( opistho-otic’) ^^aIsU L f -+ -~Jlj 

. 4 * 

^ 0^>o ( epiotic ) Jl a^ a * — aJL/sj^> xJLl 

t*» ^l)x*Jl LUJl objli-i!l Jj 4,«a»—J i <cL/i)jjJLl <_£^ *lA-\ 

. ( periotic ) dJ^-1 j Ojj <ujip ,J 


AjfLwJl ^UmU JaiA 



otic bones 



(Jij *)' J _ 0 

( Replacing bones of mandilbular arch ) 

l5 **^ j^o iij 

^ L»! « vfJLoil t w ‘o oU^^j oiJdjl 

^<j ^Jii jlij^sia^Jl jlJLft olS <ujliiJl 

tyv^A' ^~> Joy* (Ja* Ji ^/UU J* tyM J y*kj 

< s~~i J’y* Jl j£A* *jA*' <iy^ If ( quadrate ) 

. ( articular ) J-^aiU 

l j Va>* ^aIjM * »J jljJJl ^J-^aiilj ^11 

vJi ^Jkl ^^0^15 SjlpUaII oJjl^ll If" 

J^wt JlI a-* U1 ( epipterygoid ) JjiJl j£jJl 

. JLaj l*-* jw?iJUaP ^UaP aJL jJ>oL» o^lxi 



J 4-£ja 11 fUaill 

replacing bones of ^Andlbolar arch 


^luiSlI oLpLj <J o'UsaM ^Ua*Jl 

( Covering bones of Terapoda ) 

: (In Amphibia ) OLJUjJl {J -b _^jjt 

* * *■ . 

L-L-l ( ^v*ji i j*>- ) ( stegocephalia ) ^\ J\ a^Ju^a ^ ^oo 

*}U1f" VUaP 4-JUaiJl jIf-ij ^JLfVl OLp\j j Jf" 



nostril Ani 





VI 4 

. ( nasal openings ) i ■ -> ' f >->& N ,_b>«jj 

. (orbits) oU**U 

J -terjt jy-^> (pineal foramen) Jb-Ij <j j> s-* 

ij J y /J» M ( y» jliM ®yXl«* *XlX-l Jl>-jJ ^I^aSI SJufc j 

SJUaiil ^Ua*3i ^c>- a i ^£jCj . ^UinJb Ja^-j tiilJLij 

: iJb)l 

: ( Median dorsal bones ) h j^JaJl Lkw>jJl ^Um)I_ \ 

0 0 

( nasals) ^ln^Tl ^y» © Jla 0j 

. ( Parietals ) ijjlJbLl j ( frontrals ) i-fJ-l j 

; ( Bones of upper jaw ) diiJl fUaP _ t 

0 

( premaxilla) Jl l£ slJUJi iiU- ^e- -i*-y ^Ua*Sl «Jjb 

. ( quadrato-jugal ) y> JA (jugal ) ( maxilla ) j 

: (circum-orbital bones ) Vrb^M J y ^UmII_ T 

<_j Ijji Liul siXiil y 0_j£j t^XJl * janil 

0 

( prefrontal ) (lacrimal) (yuAJl jiJajJlj OyJl 

. ( post-orbital ) ( post- frontal) ^yilsM 

: (temporal bones ) i-PX^all — t 

( temporal i^pJL^aJl i<?JaxlU jyJl £-Uu>- v_aU- ©:>jil 4ita;U yu 
^ ^LJip iwjl -U-jj region) 

(tabular ) j ( supratemporal) Jji)lj (intertemporal) 

. ( squamosal) {J Li JAj 

( palatal bones ) i-fUaill j 

LS*^' v*^ - iX ij* V- 4 

^j ( pterygoid ) ^LX-I j ( palatine ) ^jSoUj ( prevomer ) 

. (ectopterygoid ) 



:( Reptilia ) _Litt 

^yi- y- JUiw 

• <_ii ^>.>».a. zl l l-LA l*-jj ^l>»>-t £aj i ^i\ 

: ( Anapsida ) 3 jJ-\ Icjs- — \ 

t r ^ ^ . 

^ y dd->» i - ^ ■* L*LC 4f-LJd* I C)j^j AP^qJm ©Jijb 3 

l>L^Ij>>-j Jai> 4JUL>oJ A^>«^jjJLi Iaa^* idUai^ ^Ua*Jl 0 

iajajil jj U! (parietals) Sjji-bM ^Uidl Oy Oa^ j i>i>tiij 

jl ^1 ^Jp j <L*iS^ 4^jUai3l A^P JLyaJi 

tl£{J ^<*1 yil 4 >^jLa* Oi^ ^. *>j o y^~\ 4-£dP jyjuj 4>x3 

• Cj* 

: ( diapsida ) 3yiPl 3JU_ t 

U*Jl ^ .c-1 ./all OnJLdil QL»qi .*wj| <*P-L,aJ! djaJajJil ^ o i-jLo ^_5 

. ( lower tempral fossa ) Jl ^pJUaJl ( upper temporal fossa ) 

^pJ-soJl <J*Y^ c j > - 4 * ^ p '■* frda*-> 1 ^ fl^ a ^ jljlfcj 

J ^L>- ^ Oj>cj ^JlSl ( uppr temporal archade ) <S 

^>cIa)1j Ja-^ ( lower temporal archade) —Jl ^-UaJl ^yi\ UJ 

j (jugal ) dr* d/* d-P^-L^aM 

. ( quadrato-jugal) 

: ( parapsida ) 5 y^\ h _ f 

^u»5 3ji £JU oJb-U A^CS ^>ryi ipj^i! 0Juh jJ 

4j jIp l) dJUdj j . OjA^l idUil LUJl a^p jL/a]| o^idil 5^Jut^ 

Ji* ^\)\ dr^ (J^ dj^lp i>t^i Li o J iJ-l 

. ©JjUI 



class: RppttUa 




: ( Synapsida ) 5^1 VA- - t 

£ju oJL>-lj ijPJU? ^Jp AilaAl <_£ oJU* J 

UiL: Oiii IA ^AUM p.Ja.»)l 

. ^J> 0S-JUJ ^3 4 JLA-JI A^pJ^saJl 4 >«IaL1 

(porapsidi) % jil-\ ^jIp 


(upper temporal fossa) 



I 

(stegecepholla) ^( fl-UU ) 

(anapsida) 0jA^\ iCJ £> 

iilafct u&-\jj}\ oLiJ 

( The lower jaw ) (Ja-JI diiJ' 

<-*£* Jj l * g „?2*l vlUll J^UiSl lJpU JS" <3 

<3 ^ 1 ft g >, rf*} iXfiJl ^a*ja> ^ 2 ^ ^ - * 1 ^ jl jjiy^aP 

* c r 

1 f > g «■ <?»/ ^jp 1, Iw . I . j viAtfJl La . /a i ) 7^0 4 _>dAaj ^lj 1 A-^ljJl QlJLA%J1 

iLaJl JpUuj _^l ^ jjSi <U*j ^Ifdl 0L*il! 

‘tajajil 3 j ^jl>«-AJ ^jfu jll p jaw ii aS" j>- j 

. A-PJwaJ' 1 


00 



f 

( dentary ) ^v* ^LJl <^u<^ u_p^>j 

-^->1 IT <-£jWl ( supra-angular) fS^j J( angular ) <_$y jJl j 

c 

yj*> j«JaP yj ( articular ) (J-^aiil jJajJlj *iul\ ( Coronoid ) ,y-LJ' 
y Lgl£" ^Ua*3l sJLft aj Jj AjiU-l j»iLu ( replacing ) 

J^aill JJ j ( splenial ) JbJaJl -V*-y diiM J^b y U1 ^jU-1 

. ( J^a il l A»*i ^JlJl ( pre-articular ) 



lacertfllfi JUc*Jl 


ophldla 



Lower jaw of apbidia 



( O. Squamata ) oLLi ^-\ iJj 

J ) oUii ji -1 i-jj 

• j *31 ( j-* 1 * 1 j • 

. ( So. lacertilia ) A*J^j - ^ 

. (So. OphiJia ) oUL*^ i-jj — T 

OtijJbrjj ( diapsida ) 5 jh^\ SJUi ^Ja >-\jjli ^ oUiyl~| 

pLi^i<^3 aJIsVI o yi^-1 a^jLj jO^P-A- s*? 

. A««)aJl 4^>-\i)l A>-yLA/* AJjL%-Ji A^PJL/dl Ccl—yjj' 

4p*d Oli j c£^L*ll yaJl L^ajl ^yCLPl oljL*iH j j 

^PJL/dl ^y y53l A>t^i^ oyi^-1 A-Jliil LJL*3l a^a^^>\\ A>*JLa)l o 

£* .yS? \ oLjLjcH <_J ^PJ-dl ^y 3^ 3 (S 

j>- aJu ^Kll oJL^ £^1^ -bii a> ip-UJl 4^v>wi-lj ( quadrate ) ^yv^ll 

<_3 l^Ju y*r_i) IjuI j IpL~j1 ^3 o-Aa ^«Ai^ , aS*" 

4^fcj>w<iJ“(j ily*Jj ^yo^li oii Aa>mJ-I J . i y* A^J^Sl 6JLfe 

^ ^ /C 

^yJi (S f-Vl j ^j>-Uv Ui iiy*ill ^1 ( streptostylie) jLdl Ob 

„ ( monimostylic ) C-jIj < 3 !*? Ob l^J-P jjljaj Aibl* j C-jU yv 

: ( The Palate in Reptilia ) <Jb-ljjM J jU-l <JuL> 

I 4 IS" JL?ry (stegocephalia) y I^Jl a**jL^ J c■ *«,*j yJl jisU e>i- ^UaP 
( palatines ) aJxJ -1 j ( prevomers ) v^L^LiJl flWl Jbr vJl?-! jjll J Lyj 
pJa*** <J y* ( ectopterygoids) a-^jULI U 1 t (pterygoids) io-lJ-lj 

: ( The bony skull of Aves ) a*Jia! 1 jjJaJl i^j^r _ \iUj 

y5ji“i <U>x^- y« j> “ jj j|i" 

I ij^/l AAj jKHj OjJ jioyi>> Oli L^L^I 












j A^pJu^aJl o^ioll cJU^djli ^j* jill 

£-Lj*J-l ^ l^JUaij ^jjl ( postorbital bar ) ^Uj4 <jd>- ^j^Jl ^^bas-l C-i^51 

Jjai ^LJl ^jill Ul 4 -~jaj ^Jeuyf- £* ^jJUtfix^ I^?w?l 

Jd 01 1-A^ 1 £tw?l j^laJl ij 

JJb Jl ^-yJl jy*~*ai 4j>*-j1ij p fcwi l a*-*j 

C~>«-w?l illJ jj K" j>%ia ^*jJ d lj**J d p bi W , i b <L^aJl Jui> 

. ( streptostylic ) if* ^>* 1 * 

l) 1 1^ i ^Jd JjljJl ^LwNl jA oj^«JlI j^laJl i**>*j^ 

£**w* O^Xj ^bJ-1 

^JUU (orbitosphcnoid) jhijyJd jli-^Uj-1 

( prcorbital fossa ) Vrl^o- JJ o^>J Jj>- y rb^*l ft*1j ( laterosphcnoid ) 

r * 

pWl eJuNl i>ci (lacrimal) (♦JajJi gr UJ-1 ^ LfrUaij i?w>l j 

jiJaP 2j Jj ^3 < Jcuy*L^\ J*>Ij>- ^j . ( nasal ) 

( ecto- ^^jUM 4^^jlsollj j)l <_£ y^s\ \ JiCj ( ethmoid ) (Sji ^A \ jJaxJl 

.■ U* jL^iU & mesethmoid) 

U jjL* l-^r \jy^ <3 (premaxilla ) ^^iJl pia*5l 0 

MS'" J /-ii ( maxilla ) pii*Jl U1 U«-^lj ljUL> j 

r 

. AijjJ-1 jjJaJl ^ Ob^Vl OL%Ji*Jl 

* * / f 

a^>w 4 »^“I j>-\a Jj djspj^Jl 01 Aja>-^L* 

. <U^I Jj V ck 

: ( The palate of Aves ) jj-ki' J ,3^-' cAi-» 

'jv. l-bf- Cj>Ui> ( prevomers) C [J ^Ua*Jl JjU*! 

^ J u -5" \jjj IJbr j ( palatines ) ^Ui*Jl Ul 

jro oJ^Tj 4jj^2P ( pterygoids ) 

. (quadrates) ^* <u£sj;Ll 



( The lower jaw ) JAJt dUJl fUiP 

tiJjjjj jj-jaJl <J Lbjl S:>y>-y jjJL1 jJjLJI iU3l <J a:>y>-jll fUajJl 

I <LlliSt U j£<La ^L*Jl viJLiJl O^h 

t ( supraangular ) fj jtjJl <j y 4 ( angular) jljJl t ( dentary ) 
iUajLu fUa*5" 0^1 J j U~*V ^Ua*Jl aA* . ( splenial ) 

. L^-jao* ^ UU A <JcJ i*JUl j^JbJl l 5 

: ( Skull of Mammals ) oboiSl X»*%x _ U>lj 

: ijSll oLjJuJI 4 * 91 ?: 

AJS* lo^sA*? y j >-1 }\£\ jl fUa*J- L yaju *Ux>-N :>AP j Ji ( 1 ) 

ji&\ j 4-^^- J 4^j_>- ^Jy)l A^JxaJ I 4*15"' 17 - A "**-1 

l 3y^ <wJa*Ji CjjS jwsJ 1 4 -^iiib Jay 1 ( occipital ) 4j ji.^1 AiU-1 (J ( «. ^ ) 

jiaj yi-'i/l yax-Jl j j U^« LgAS"* 4jy*j?Ji A»xXj ObAiJl ysj»j 4>jA* 

(_£jlAj>- p J b -P UA1*> \-Jajl ^ j,e* L^rw-^.il LAI 3 JL>- jjj aJL^2_<U>s 

. ^UaJl e,U (jy ( inter-parietal ) 

. 5 j>~ ^JJajjl 4>yb <jyJl j 4 j jljJ-l UL^-1 y>*Aj ( ^ ) 

c C 

J a A* yi/Vl (jJjlA^-ij ^5*^1 f <— AAaj* J ( «^ ) 

pjadl Ul 4 4jxA$M oL«w 

lAi£ ^!sJ y Jaa* L>y (_£j!ajL|^ 

{£js jJl Jb UiJbj ^Ut>JJ ^>Ja!i jIJjM ^ 

UxJ JcS \f (alisphenoid ) ^>-[^J~\ 

, 

l*-W' L*1 . ( j^> r j)l j p-Wl J A^-y ( A ) 

. ^ jJaJ' j y 



























i ( incisors ) Jl ^ ^ JJJI jJi-Ji ,Mj ( j ) 

~ * < 

( molars ) ^ j^ j ( premolars ) v»U! ^ j< ( canines ) ^Ull j 

4aLi 5^ 0*1^ V"^ JiJl d • OU-^^1 1—:'~!J 

t « 

jb^Nl j^Jl j oUL* jJl j illc'Nl jp ( heterodentition ) 

. ( homodentition ) 

cS-Ul J I (jugal ) ^>-^1 |Jsia]I oUjA ill J (£ ) 

l)Iaa ( squamosal ) yM 4*i 

ijljJJ ^JjJl <Jp j^Ja* J ( zygomatic arch ) jJl ^^iil U^L) 

cJu1 *pU l>*kv- (/,a) ^^iU <ua1^-1 

* JjLJI viiiJl <*>* ( mandibular arch ) 


0 A>-1 j ijip {j* dJLftii j^So <Jp oUjJli)! JT j (^ ) 

Lik 1 LA jl ^LJl jjjJl cSjAp LA ( dentary) 

i^ilil jj j jjJl ^.Aa jw j ( angular process) 

yzti £• J-^A*-a ^1 (articular condyle) iJUaiil 

• ur ^-^ 1 

£ £ 0- ^ 

^L*l ^p>j ^Uilj ji U^jI <Jp jb-wv'Vl' ^^j"j 

I ^ ij-Jl ikUllj 4 -aAp ^j 



c-^ 



J - 



_L = ^ l_j jVl J W 
\ 


i£ jU3l >jU!l ^ X _L = JL.JI 5Jj>Uil 

^a.JI liiaJI jU*-l J-lP X 


%r 



j jlM jijfc* ( fj* ) 

( Formation of secondary or fals palate in mammals ) 

<i ^jLL^> ( palatines ) jli-SoUj ( maxillae ) jluji*)! J> 

\JuL* Oj&b ijua-di JaiM JL>dJ 

*3^^~^ 1 4j>»j.q-^ 3.1^ <j;^jlill 

oUjl^-J ( naso-pharyngeal ducts ) 01^°^LJ' j\zJ6^1\ jllLSll 0L*—I 

. c?j4-' jj.A 


coronoid process 

iui) 
condyle 

aJLaaI'Jh2^> JxAj 
articular facet 


^Jl ^JmU L y~J il ^JuU JtPLoll 

horizontal portion nf dcnlary ascending portion of den tan 

LjJjVl Ji* OLj^uJJ JjLJl dUll 

l.OWKR JAW OF kKAHBIT 


M 




The Vertebral column $ j_*aM 

: JJ' J 

^pJU notochord <S J~M y> Ac^l Vc^ c$ 

Fibrous sheath t yiJ uJ*^ Jab= 4 jj 5" y \ife- y* O^So y> j aIS" 

: Js. ^1 ijJIs J 

31 j?*~L Al£ (j£(3*^" ^ 3 “b“y 

J-J-1 i*Jstli> 4 j^L*P ji AjO^P 

fibrous ^yJ JUp U y>- jj£> A-T>UaJl Ij^UU 6-Uj notochord epithelium (SA^\ 
j elastica externa VrjliU aJ^ y^-o 0y *IAp £j^-1 <y a* sheath 
. elastica interna aJUMjlJI 4jJd JJLl* 

oly* C..^~S Lf^SsJJ oljiiHi I^xJjLL* 1 y ^^Jbi-1 j A>-y j 

LUl c-Jlyl4 jJp A>-y <yJl basidorsals aj yiall dpiyiJl y/iy!l oA& j AjaJjv- 

JaiM ^Jp L5 idj'V AjIj^ $A*J 3“^ W- c A^jliM aj yJU 

c iJUaJl I y)l gAa ^y ^jj aJUAp JjJaS Jf J A>-y j . (_£yiajl 

0 

4-jJl ApI yJl ^y_^J Ayli-1 j basidorsals aj yiJl ApI yJl 

. interdorsals 

: In fishes «i3U .**Sh 

t 

JjV iijyaiJ' J j olyi y O yo <Sj^ *A^i 

• l A 

£* Jbo ( basidorsals ) 4 jApI y j^So" oiyiJt olft ^ Syi 3^J 

Aj^ill ^ly-Vl ©-bb j ( neural spine) Aj-^aP a 5"^A 0j-AJl JJ-1 Jy 

^ jj -X?ry If . ^jjJl 3“^^ neural arch L5 r^a*Jl ^yyaJl 0j£j U* 

3J JiT ijiaJl A^jU'l ^jjaJl A^Ull J i(basiventrals) ijjaJl JPlyJl 


no 



c j ^jJLjaJl ^ v^->- £^jsM 4 a,l?:» j __JlaM 

4jj^-A 3) 4^jjJl 4-i j^piaP 4jJai Aja-^l Uc* 4^ja,Jl JtfljjJl ^jj jJl 

Ji <Jtjy*zj Jsu£ ^JJl ( haemal arch ) <jyji\ ^yi\ 0( haemal spine ) 

p~—a>- 4..; )^ , J l JS '\jilij 4 j jp^JaJl JlpI^aII ( jy OUljjJl Jbjj Oh4j*^>- 




4—a£ 4 »*juo 


( * i# ) 


( ij* )4 -^aJ 


ixi* ( I ) 




gv 


Lf^ 1 






Ol jaJA\ ^i\ J Jr^l ( centrum ) 5 jiti Jl 

* OUxIl <Lj IjiflJl dpliL*-Jd aJULp^jl^ l^US" ^ijuj 

# 

post~zygapophysis a 3L^ ^>-1 j pre-zygapophysis Sjjd ObJbr jJj 

. LfJa>j £* <JbAI oljiiJl J-^aii J JIpL-J A^^ajJl ^1 jiNl 

: oUUjJ( J (Sj\aa Jt 

oUl^*i-l oLJL*jJLi 2 j 3 JjApt Aaja> j^-b IjLj 

* 

OljiiJl ^ ^$iaJ j ( sacral) AiJaJ,! ^ IuiaJ.1 oJlaj oc.lJb a-pLj 

• ^"1 fl ji-1 AjJ>»di <1j\jAA Jl ^JU>wLw«Jj A-JjjJl J A r S'j^-\ 

*yrj il N jb (jjliiJl :>( Anura ) a-L j*>L!i oLfU^Jl J j 

* * * 

1*1 aj j^i-P 4jwlj o jZij **£>y>r 3 j* 0^ (J ^>-Nl aj jLtiJl d>UI^J-l j 

» urostyle 0 j&l l*-* £Jux» 3yLaJl 

^ It 

o^Ip j * S^j? iiUilli ( Apoda ) <31 yp^l ajCAp olJt*^Jt j 1*1 

*tj¥ 3L*1 oljjy jl ycu~* c.Li p->3l 3^->w? 3yLaJl 0j£j 

. ( Allas ) 3i^i)l 3 jAjl>\ ojjt ^ —Jj 

: ( v^b>ASJlj JJ-W'j <-**-tjjJt ) OLU^)l j 

i/* 1 (Jj'uiti J 9-0.br iiia^. ^Ja7 JaJ l olji oUljJ-l JT J 
el* J dj& dAJijj (jJjUiJl V^> (J Osr-ji'j 4-bJi iikdl 

jj£\ (Atlas) iL^A\ jl. cr il a Ni lyO. JjSll ^ Oljii oUljJ-l 

• Jp OMf-j OU jiji\ Ob’l* -jS j ( Axis) 

jt—ir- OU^- j_p«U (»—^ U. 

>-i f.b-1 \jjt J ^Ull dJJi j ^UL| 5^LiJi 

ej^JL aJU-I 4j^> J_j ^—ij t ^ ^jAbyS ajiA\ 

. ( odontoid process ) 


1Y 



a 

i OtyLaJl 4-iJbyM -WlcVl <j J ^rjij 

a 

ljz+ZJ cJl>-I jjJl j»la«c* <jj 4 0 i 4 ^yuaJl <*il£-lj 

: UUi jtL* iujNl (^jUiJi 



( thoracic ) 4jjJU<aJl iilaAl i*w*U^ iajai* iUi 

^ f < 

oljii!l ^j+.—rj IpjJL> yLill <ui Ui l^ jJxtf ^jLixJl 0L> 

*LaJL>- 4jjJL^? 4-flia^ JJJ 4j^)ail 4iUiil jJUJoj (lumbar ) 

. ijjai 

; <j j\Ji jtL. 2—^ jj-i*Jl J 

cervical : — \ 

thoracic : — T 

lumbar t i^hi — T 
sacral : <iy>y^ — i 
caudal : SJLo — 0 

( synsacrum ) <~S ^ll y>%jA\ d <j i £jliiM ol^ 

. U-* 4jO lyU!l £■ ^P 



^ oLjJill 3 ^p— j L) i 3 fjj\iii\ 2 j. 4 a 1 I 

. » 

0 ^Sj Ifi/* L3I Z La^ JLP^ 4*aIaJ1 %Zj\ jAJil\y j 3 \JL'L> 0 jjZ' 3 ^^* 

f.jZsS\ 3 1 _ - Al ^5*^y* jf 4 *^ 4 j *3LiP yAf 4-il_Jl 1 4-jliJl^ 4A£JtJl 

* 

. ^Ls^pNl jjyl. ^y3 \ 

( Development of Centrae ) ol^ill jj /j 

’, i j<LAiJ^u i*U oljij 3 3jiaJl . 

( chordal centrum ) JJ-1 3 j£aJ1 p*~*r — > 

( basidorsals ) X >iaJl JLpI y ill ^ itiU aJ^La Ij"!A>- 3 oJlfc 3 

( fibrous ^^UJl l3*>U3I jjAJ 4Jyll ( basiventrals ) i~hJ\ OpI jiJlj 

(J.J Jby L*-j J y^jj 3 illy 4-l^jAl oAaj sheath ) 

$■ 

jTUNl J 3 iSji^ Jr^' ojyl- VJy3iP 

4A*]a3l ^>-1^ Oj>sZj 3Ail OjAJL ll ^-^>- ^ .. W j 4 (Ol jAa)1 0 

■ vJy.ia«)l 3 J ®jAaH ylJ 

: ( Perichordal centrum ) J-*- J y^\ 3 y^\ — X 

vW'j 4 j y^JiJl J^ljill ^ 4jLiUl *Ji£LAI 3^yJl lu 3 

Ji* < n 5 *t^ jjid 4y*-j\A-\ iyll ( basidorsals & basiventrals ) 

JJ-I bw . ja . T iA*i\ 3 yl^o j 4^jUM Aj yil J y>- 1^3n3 ^ ^y L«- w3 1 

^jU- IjAA Jl p-^>r Oj^zj ^>-1 3 j 3yfl.kil 

. S^jljLl ijJ lI f.LLp 

olyAaJl ^cil 533lc^Nl 5Jl?~ 3j 

I 3y^ S«A*j l^Ub 3 jAj oJLft> i3j j-‘^*^ 

( tecto-spondylous ) ia-^ y _ ^ 

J>-|jJi yiii J,i olyiiJi ^ ^jJi ULa 3 j 



( cyclo-spondylous) <j j\s J> 
IjIaj iS^j* ( 4ijA oljiiil £-^Jl IJLft (_} 

• JJ-' 


_ T 


( astro-spondylous ) J — T 

Oj£j AaaJla <££^ til JL>-jj oljii!l dJLa jj 

. L^i 'ASO 

t- £ 

L r ^^.>- <3 ^ 4*j jlj ijlioil oljl (J ol jiill pU*s3^l J^/ai ^ 

: jJ| Uj ^ 0yLtJI 

( amphicoelous ) yuiil otyii — 'i 

. eJtliMj y* \yULA ljjLa}\ Oj£j 4-ij ilLc - ^! J 

( procoelous ) yciJl i^UI ol yb — T 
. L-K Ia 1 yuL* oyiiJl ^JjL* o^5\j cij oLjU^JI <j ^ 

( opisthocoelous ) yuJl oil>- ol yi — Y 

fj \*f i-jiiiLl A 14 .>- U 0 jii)l p—>* j^vj oljAflJl ^yJl I JlA <j j 


* 

( amphiplatian ) i ji—» ol^Si — i 

# W 

, oLj^II J ^ j y* Otyi—^ 0L>4^ Li olyii 


. yjd\ L^> JJiSlj jAAlil A^-yy* OljiaJl i5lc - Nl ^]b*A <Jj 

. -ill 4ala;* j Jajb <jyilajL» <jl ilLc^^Ll <_£jliiJl 3 y*jJl jr^ij 

: ( The sternum ) ^a-JaJt 

C-iLpbj <3 A>-y c^LkVl Jp iJLc* Vl (_} ya* 

# 

jLcl jlSl* j L*UVi A^auil <jL^\ i*Ua tL~?~ (tetrapoda) 

(^jJLuaJl l yaAii i ^yiaJl sjJ-l J*J (J^ jXnoi\ O^Uap 

. >_. 1 aMj oUyll 4 jL^“ (3 J 


v. 




centrum 


inphicodow 



L-iU-l $ jHAa i4 j 
opislhocoelou 5 




intcr-verlebml disc 
ijJlJ SI^Jl pulp nHelms 


proeoelous S fJu acoelous 5 ~ d 

Jl OljJ-l fJUU ^ ft-*-*}/ SJ-aoSI £jkJl Jp c~y oiyi ^ 

j cc^jft J>U Cj\jiH\ J*rjl &j&\ JJ-b jp \*M g^l Jl jjUl >Sj . jUJl 
« Ojlii;4JLJI j iiU-1 3 j&a cjIj£a)Ij LUmIIj oL*Ji^Ulj 2J1«lJl 2Jb*Ul olJUjJlj 
3 y^ll ol^ 3 ill JUrj? If ( Cj \yUl ) oUbi^Ul J 5 yuUj 

. J 


«—ijj-iap b'iW-l dA a ^yixJ' JaiM ^JU- ^Jp 


^Ja*»U ©Jb JLp 0 ^iJ oL>JiJlj <Jj 

• r 1 ^ Ji 

^ £obwaJl J oLJUjJl Jaso J V^J 

oLp-bj <jb ^ ^y2uJl ^plx V olJUjJl j ^y 0 ^' jl £.l<JUJl ^a_*j j 

. ( J 

^^LjaJL *A*J (J^ 3 ^ plwliVi oUpbj JjI jp*j * 

4XJP- ^UwJlj ijjjUiil ,j AJ Vi <j O^J 

I 


v> 





jJl ( Keel) c-j jli j£-S» J*' i jAA Jl ^ Ja*JI *j4*l J j 

* # 

. ajjaJI oIjjJaJI <^^L^ap jUJ L*^* \ -»-U. ^ 

J . /a a». ;j j 4 -»iaJil l *.lj>-Nl ^ J^-5» J^ j^aaII Ol^Jlill J L*l 

<j ^^aH Oj&j j . OU*L»Nl OUJaJl j»-PJb (^jJL^aJt fl^J-lj ^^LjaJl £• 

£* JsAa*3j ^yJl *^i-l ( manubrium ) iijJl 0 ^ *1 *&& ^ cA-jJldl 

« < 

ej>-j ^jLjai\ ^jA (Jj'bll £j_jll A-la^ljJl ,_j>jjUoiJlj ( clavicles ) Sji_^l ^Uip 
OUj^- fUdN 0 (mesostemum) ^Ja** ( joii\ lF ^j 

0 

J-vaii 3 UT>L» UJa-^ iJ^J (sternal bars) i*-*aiJl ^^uJi qU*...~j oLJa* 
iS jjpAaJI J^ - H £j4"l ^*1 £jA c'ji 

ft 

. ^jJU? ajL *)l*fl^* (j-Jj ( xiphoid process) i y^c>- 5Jjl j ( Ziphisternum ) 

: ( Ribs ) : £jl—»)l 

ft ft 

A>\^A-^tJl ^ y y+A ^jA jl A g -^^ A wil a3| £jA £jA ^ ^1 1 Lmm J 

^JLj? U5" j\ L5j>- ^ ^ o 

. SU-I Jljl? 4-ij^A* ^iU~Jl L-J5" 

JS"" J>-l.5 a\ a/2 a *. * y»)a*7 j^\ jA <j.U,wl Ji SjjliM <*Z->I jAaII * ^JdLAlii IA-J J 

f+~~*r (y j» k* J jA j |»Ja ^: l) 01 jT^ Sjjl^l *y^Jl J 

. d^ aaJI 

j^vLa^ iyli piaju j£"l ^ 'j-d f A ll <JL~* J pla^l l-^J 

irfb Ja* ^ 5 ^^ JUJl <jP jaJLaJ^ OIjI^ Jc-A ^JLaD J-aa^I 

, ib^LaJl ^Uaxll J dJjJL! i^Li^ 

4jjIp iPj^f J| 0 !>U^a!| J 

m ft # 

JajiII l^*UaJj 1 ia~'£j aJUa»J1 ^JaaSI ^jA 0^-Aa!I &jj*> Lt-jj aJla^ 

piJl ij^Jb fr biu-Lj ,jft jr 

‘)Ur"Sll j aj^ liJl ^OU ^jJU? Jp LpL-^l (J jJ- V (petromyzon ) 

. [ jpj>C ..-It a <i\i:a (_j <b_^'AjLja*Jl (J y*^ 


VY 





ijaii\ ,Jb*J jfy 

ossification center or centrum 


l»l£ IgjM* jP i L aAi* J^ajj i £jUaJlj i (l Jaw jTl j* 


( The Appendicular skeleton ) ^^—3 

j* JA ObjliiJl j j Ja )I j£j>l ^~S_ri 

■ LS^'-J f'^' 


: k j—^SM 

4-JLi^- fUaP ( SJl-Li-l j\ ) ^UaP ^ J^Lft 1 _ 

O'^LiiP (3^*^ If* lj.Jp iJy«oJj J^aiJ «jjb » 

U £-yJlj ^5* l 5j-Uail fl yi~\ J fUa*Jl_j . w>l_j jX*ai\ 

^ fUaP t _ r J 3 . Jlip jjkp ^ 

■ fUaP liUiJj 


vr 







: The Pectoral girdle c£jJL_*aJl 


^ Jf- W S Cf ^ s±3 s j~V 

. r yJl (£*—* M p *jj*-*’ ‘*-*^ a *J C^' ^^ 3S**' 3 ti'.A 1 ' 


clidl -lie- . ( _ J JaJl ujwaJt' Jajl-I JUP ^—jNlj jL;' 

~l».-tl ■> ■—j AjjJUaJl AjLpjJI jJ^* 1 £> J .. ^ a oa '~3j£ L j-JU1 ^Jsu* *_iljwJl* 

• c^' 



f'j" 

peeloral girdle 

^ul jkw — ( ,jJ \j£~> ) 2-»J^U jjs**- f'J *■ 


: LJmM iJlfi-Sl J 

j 4 sAr 5 ' ^ ^ j 3 u'A pW' 

j»fe«>)l ^3 AjftiaOiH ijljt'Nl (j «LjLisJ A-^ol ^Uip -!■>■ jj { j^J |P>*^ 

(J jJUdll C-i (jiJl ^JuJl .JJLpj JU»Nl <_£_>»yJl Jjij JU?Nl <_£y 


Vt 





tbjku i ^JULaJ 


VO 







: floSVt OUU, J 

If' . (_£yy5l oJj i*JaP O^rf^J <j oyyJl i*Jap 0^5" 

i f 

cjyi <jJ i-A*Nl j*^o (j p-*L- liJJij ^yaJiil ^UaP O^i? 

• JU^I Sy ji\ (3yj JL>Vl SyyJt ^Jap ^yi*- 

5-CwIp j oLJb^Jl ijJaajj £t-~*U?l ®y y^- ^JaP AjSj ^1 (Jly>-I j 

» 

, OloJLiil «3l 

: The Pelvic girdle ^lj__Pi 

: iJU— Si\ ^-J 

c f 

Ji>-\j j*JaP jl ip ^ 4 y » fa *Jl j i-ij^aiJl lilr'Nl <j ^5flyU j~i 

i~> yJ-1 ii:pjll £* ( Ischio-Pubic bar ) ^JUll ^^ Ja.*)l L5 ^-v*o Ja~~j 

L*li lA>tJjj 4o»Ja*Jl ■lilr*'^ <j ^.^y%D t yJaJl cJwajll JaiM ^P Oll^JaiJl ^ylljj 

c 

. i^iy^a*)! ■IHjF'NI y 5 JL>-i j *>-^Jup 



<j*}\ &e* — i £-y~ — v 


9 0 s ’ 9 

(o) i-jjyJaP i_i( I ) 4>.JaP a 5n ^... 1 . ( ) *ujl i-J? j?- £*JLL^ 

vi 



: flUiSh oLf-bj J 

Ajji i_3li l (^jLpLj j 

^ *1^1 SS* ^ s-Oo j^J-l J ^l>S/l c-A c/ IT 

(ischium) ^jj Jl (•—<4-1 -Up -Aarjij ( pubic ) (JUJl jdiuJl 

J-^J (J*')/ *^t. (S iJl (ilium ) jbJl o!A*aP *j JaJc?iil j 

fUadl a^A Jv £jI ^iiU i—iU-1 -ill jj)l Jj ^ ^P <_$jUiJl j 

. -i>iiJl i*iap ^Ij u C-~J <_f-Ul (acetabulum) jJ-1 tjujA 4j*te)l 

: oL_j‘UjJI 

AjI^ Aj^>oJ1 l jJ&\ ^O Jl2«l j j iilJjk i\ij\ 

Lf 3^iaJl ^_4 j oL5L*jJl <j aaj^>- 1 ^laJj 

, LKp ^JjL^ ^aaj L*JUp ^yaU-l ^JaJl aS^<J^ r 

: J 

4j jij! ^JaJl kIj^K ^aP J-jajiii ji-\ 

^aLs^-I Jh\S aLJap j j ji J^LtJl A^Jj 4-J jm3 o ^>%s& J^- £ 

. Ol£ll lJUb J 

• jj-^ 1 ' <5-* 

^jj>\ [» )*" ■ " (J.J ^ \f jJaJl j*-*’ 

OJLl* 1 1^ ^a-jJl y*~ <jtp ^Uo!l jl JUjjl 

CjI jiiJb ia-ojtj jUiii-1 ijlijiaJl O'^-iaP LtjlJ \jy£' iijjJlj iii 

Ol^~M ( J^ J S -^^ i ij***^\j i^iaiJlj AjjJUoJl 

. 4j 


vv 



a cetabulum 







: The appenelicutar skeleton 

: iJU_-tfl 

o^^>j 4s^j3jll (_i5lp-jJU <_i j*j «—^jA OWjj jj -^•jd 

^Ul £-i> 6£-flJ AjjJ^ aJi eJulp'^Jl 

. ^JLII 4 jhII 

Ajjy^ajJI llbr'Vl tj 33 y>ry* V^Ij p-iil oUyb J iJU- A^jjJl <—ajIpjJIj 
< 

iSbr'Nl (J AJjJUaII 4jiiPjJlj IJj^aP UPvl* Aj-Uj>- Jjljj 

/ 

^UVt ^ L? »—j i—>• Ji Jb-lj UaJtP jl^o ( basals ) SjAp\S ^JujU^o 
<_ ivs> l*X ( pro-meso-& metapterygium ) f { Jz ~*j f ^1*1 j i-aU-' J| 

t j[ 

iju^Nt ^ ( polygonal plates ) ajj jl ^ ( radials ) oLpUJ^ ^ 

. ( fin rays ) V*JJl 


C#U* <J*j’ 




coracoid 


propterygium 

3L.U1 



— u,_ir 


The dog fish 


ilum process 


jWl jTjjJI srr^' 

ischlobubic bar 


£jj*5fl ^Ja—tf 
glenoid facet 


4gJLpUiJl cAjjl 


r ^JkPUJt 

basipterygium 

3lpUJJ1 cA ijUwjl*" 

radials 

4—* 

polygonal plates 

4 t*^oL*Ui 

fin rays 

^U! J5> *- 

skeleton of claspers 


jti. ) tiilpjji £» <Js£jl 


dermal fin rays 









^ ^ g 

^ jJt ■illr'Vl j iibt-ji I Jx-A Ul 

* 

J AAP^Jl dJL* 4 JUa1I ^jU .>a)l oLpUuiJl <Jj JL>-I ^ 

or- Jl ijy il oUI^J-1 J£ J OpL-J (claspcrs) olTL-ll JSLa jjf JUl 

: ilwStt J <-ijlall J^jb 

jSj 4jLpj 3I J^iaj Jci Jaii { fin rays ) V^ **■£! j^pJJ 

oJL p-VS JUp ^jawll jt ^Jaxll ^ SJLP ^ i—./■£ c£*iJl 

olij 4 j* yi Ai^P^ll 0 j£j liUAl ^JjJl aJJUj Aj jljS* JJ AjilPjil 

Jj ^ylJl i^Julpjjl L**>v>- j*S"t olp Aj^jJuaH ^.iulpjjl C AA^A oJ^pli 

"** * 



J^s* 

C ^ M> ‘ V^U* *~J ^3 ^ f'j" 



: flJLiSn J J>jklt 

J>.b JCa U jrjj U* u?rjj vl;UlJ 

A^Lw* { ^\^S)I\ ^UNl uiJaJl J^A jl ^ oUJJ-l £^*r* l 3 fUaJl ^pij Jp 
UL^Ij j\ A>*^-1 j( ^jjl JJ -A>*1 jj^ UL>*lj ^yiLi-l uijiaJl JSL*A 

. U**AS" jl JULb 

Ao yi\ JjNl a1a*JI Jap *—>- ^ ^yriyH uiJaJl J^^a tjJbj 
<y* Oj£<j iJliil iU*Jl aJj a£J\ j\ ja JUl J^aillj j\ jl^jJI 

• v-JJaJl J 4-la-iJj iwaiJlj uiJaJl J JUjJlj jc«jap 

AiJlill aIaaMj . ^jP L ]a^j jl L*UI U-j?j JaJl !AS" <j JjNt pja*)l j 

y!l* J^: ^Ua*3l ^jA aJ^AJ ^ ^jla)( 

f fa ** J Uy-j JjjJt oJptf JLP (^JUjJl j 5jv*SvJl oJLpU JLp <_£^y^Jl 

» 

cis<*Jl <JJWj ( pisiform ) <^*^-1 tX *—j £*'j Ob Jill j .Jw-Ijjjl 

u^ai\ U ( centralia \ oL jTJLl t5 -*—J * j^ - ^ uU-j ^ jJl oLL-^ 

U^-b Ioj o — ^ <>• p* j «*a-<v oU-j 4_^- ^ j ju*JI 

J LS .<afl.i l ^ Oj^O ^JjiJl oLa—ij (JjNl 

. sjLaJI ^jjiJl oUjj ^ ^jjiJl 

^Aa) 1 jl jJl ^u<sl jUp £> (_^«Ui IajJlp ^Jx)I jl xJl JaJL> ^UaP ^1 ^Jj 

• '—^-y~J^ A.1. <J Lpw ^ ■ ■,’' ^PJU^ 

.fijilt 6Ul>l Lil^b tie’ll (J I^tlull JLJ1 


IJil Jl>Vi 

vi*^> »-»l>VI 

JSLil iJLiJI r 

.1 JS_ii UiJi ^i 

frmur jL^JI pkt thigh j^i 

»_kJh 3—«»iJl Shank oi-J* 

tibia and dbula 

tarsals f AiJi oU_j ankle j,tsj| 

metatarsals Instep jL-,11 j*j 

Phalanges oL-^-li digits 

jlAJI jji* braehium ■ ^.n 

xj}\ } ijuSJ t antebrachium ^_ UI 

Radius and Ulna 

Carpals 

jlJI oU -j carpus 4_. J\ 

me ‘Li Sa 2! 1S Palm ^ju, 

v^L^tJt digits C’L»')H 



2 5 I 


First metacarpal jJ\ 

mat distal carpal Jjt yi <f J 4 * £-0 

first central Jj' 

tiblal Radial *S Tf& 


Intermedium 


Radius 


pelvic girdle ^y flj^ 



• f l|t 

Ilf f OLe^L- phalanges or digits 


JLjaP humerus 


£jUI scapula 


foalitbi^i 

\j ^ijl fflrolar 
Uhiaze 
1 Platform 


Ulna 


4-ia^ IPiln 


jpriji Jb- jl ^Ul ^UV> J > 


limbs of tetrapods are divided into three main segments. Proadmally, 
the head of a single bone articulates with the girdles. Two bones com¬ 
pose the second segment and the third segment consists of three 
divisions, each of which is composed of serveral bones. The anterior 
limb follows this plan, as shown In the diagram. (From Kent, G. C.: 
Comparative anatomy of the vertebrates, ed. 3, Bt. Louis, 1973, The 
C. V. Mosby Co.). 


: 4 A 

* t 

^s-A> iJ Jl ^Ap ^p 3oAh j 

jr Jlj ( fV:^' ) J 

• <_5* (_j L»t (1)1 If Aj^J 

. r : r : r : r : Y ^ Jt* obJiill J uf r : o : l : r : Y 


AY 



: JlJ 11 

Jl-&\ _ ^j\ 

JJwP *Ajj O'jjJsJ' *XpI~*j ^1*^*«j 1 3[ j^jiali ^jaJl J^' 

frl^Al aS^ 3 joUlj OjjJl ^_jui>J ^>-Vl AJa « i £* ^jajd\p>ci\j ^UaJl ^ 

•Ol JalJL*! ^a oJL*-Jl Aj^ill J\ JL>0 . ^Ja «»Ji 4j\^ JUP 

1^3 J jl>-l £^L*<?I 3 Jc?rj*J £+*J\ ^JUl J 

*■ 

3 ^JjJJl 31 A^'-^'a aJj ji> JlJ' O*^3^ io'p £j;LvS?^!l (J p4 ^j OL^^LJl JJiP 

Jp UUl iJU j Sjv^ai OjSjj ( jLOJl /JJ1 ) jl^l a^^jl J^k5l 

. (J'p 



. — 4/wj)l Oj£sJ C/&JI bjjJ\ OUb^l> lAJU.1 ji 

cl^.«li pjPjLlI ^Jl 3^3*' J* -O' 0_^Nj 3 

iJ ^y^y* j-^t* ^^^p '»i*j U<->> 
a*jj' ^ i iJb^j 3-^' j <v'3'j j aj^Ip 

c 

JLil Ja_JL^*j AiS" J^UJ l^jLw• £~m^I IJL* Jji> 3*^ ^ aL ji> Oi^^U 

4**a*jP*" ^jJU*3Va^-1 (3^* (3 3 < \ t ~^ 1 *&- ^* Ai^i^ ^*3 

£-jL3^l» AJUaill AjUj^Ij . LJi~ 3 P< ^ : J iS^' L*l iJj^1? l^A A*Jj( £?L3 

^arjliM tLiJtLi 3^^*^ Ia* OlaJ^J Ijl>- aL^I* W3 0aJj jiaJl 

3 ~ 3 ' a^ o jl>- 1 j plap 3 a^aJ*!^! oLa-^ 3 ^ 

. o^Jikll ^jp a) y^J.1 ^ 








: oUxj^I dLa J i\J-\ J*rl oUL^J 

icoill aj^hJI (Ichthyosaurs) aJk^JI 

^yOl <^^1jLJrlj ^^>vJl ( Plesiosaurs ) 

^Jp ^bjt Jij aj jij c^^waij A^rta*^ Ap^ ( sea-lions ) y*^ 

Ajj>v-Jl <JyLoJLiii ^*t L*-iaP 

, O^j-aJI J If Air UUU sj>\ >Nl 


Ischio-publs 

SjUllj 


ilium lemur 

aa>i * u ^ 1 


tarsals 

metatarsals «L*JLaJl JpULa^H 
_phalanges oUVuJl 


(^1)^1 c ui 


ulna Xjh 


carpats Aj jJL-J^ oU-»jJI 
metacarpal* AjjXJl 
phalanges 




JUaiui humerus 


ate* 






. frill J 5 L*iil 3 J£j* 0U5SJ ( JT j u . i^rUl jki ^jI-a 01 ^ J^s* ~ f 

jiy^J 4> » 34)l *j . (Phoca) c XjJb* Av-Ai t t-J . tijl* j^JaJI J^i 

5 jj-aJaA oL«*A«JI 31 lilJb? JlJl Qj£j ( gjiJjjJI j 





! <J 4P jA 

-UH ^ai^J 4-^Uil oUjA iJl { y^Mj ^iJ? 

UUl ol aIS^I ^iX \^Uj ^>jNl Jp L^kjL^Ij ^JLiSlj 

^JjaJl f\£\ £y*r ^Jp JJiS' ^jjd £->• JaJii 4-iJjU l$il ^?\ ^Jp ^LjJ illj <l)L-jVlj 

. -koi i_^!l Jp 

* « 

Jji>-I <^Jj jl ^a» a£*j^-\ aju^J\ oUjJJ iM ij 2 ** J ^ J J&j 

jl ( 0-*S ^£ ) £■>*£> ^Jp ^ -<+z s Aj oLj-liil j L«1 Jai* £*vs?Vl 

oUljJ-l jJjv j . ( OU^- ) Uj^lj £**^1 c ji>-j*) 

t>*« jj * f-^ u^' J* ^ lT 51 ^ U 4 £,^*' (SJJj <J* (^ 

. JTlsH ^ u>\j/t\ ^ rJr\ ja V >1^. Jl UUM J J*a t \/i\ 





: J oopl_J) 

jj*£ obUsA Si - L ^' Cr* jj* 

JjijJU (_j|U> Sjwai *j ji J-5l i— 0^ l£" ij 

. Mole JLULl j If” Jj j**~ *— J J -ApL—* 



jA »lj£Sll >XUM cATl ^.jlffr.-T jla* j» 1*U . ^A**U jjA Jlj Jdi» ^Uf <jjle 

r*^’ e.j'* 8, 

: 4Lw.^U i^li-1 Cte£& 

^ J jjj; b Jj ^ oLjJL^I ^ jvi5” ^5 v«jS 

JLpL-j UT 1 g ^jLvsNl _lsLi~*l oLjJ- l}| jja ** iJk^- L^>IaU 

. 5 j^z. j r JUsJisr ia-jjJi *u^u iJLw.^1 jp /rt 

* f » _, 

<>wij t* oU>JLiii Jb kJ^S>3 <j o^)asMj 

. Aj jjiJl Aj jill O'^U^aP jjiaJj fiJpli JUp Jl51 J^ojL* 0^xj 

« « 

l^-i ^UJl jj <uij ^ J,UiSl iJift 

oNVl <Ws>y Vjl IJufcj oU-jNl <J 8 ^aJUI oub^!l SjJUaJl 

j iiiJU jj jj Jail) 8 JLpU*jC Ljajl illij AJLijJl 


AV 



Ajj\i U OLjNI lap oUJ J\ JA J ( hallux ) ^aii) l j*£JI j 

-ill—w*\l <Jp © j ai!l oljljJ-l ©aJ> If ^ ^>-Nl a-jL ^4 ^UdU 

c3 ^■*1 *a>*£**N ©^>- o a^aIjL. 1 Lgjljl .*1 1 

. jU^JL j r Uixll, -J1_.Nl 



a y jUii 


£jUp^I £• J^UJl Jp iJj^ 5jJju li i ^Jill ^lUll a Ji {Jjib I 3jw£Jl 

. JAaJl Jp U SjiM oLJ^I £^lj c ^y-^l 

( The Muscular system ) ^_Uu )1 

«/8wll ^y?\*jii \j \>*V A>»^Lf oalp l.*. t *JL> 

4 . * * 

♦ i ^ ■ 1^ 40 y^.1 1 *> " Liw 4^«p«-Jj £^lyl Aj^J 4 

Smooth or involuntary m. j *UW O^UJl _ \ 

Striated or voluntary m. iplj^l j 2UUi .\ ,;N t > Jl _ x 

Cardiac m. . iJLiSl _ r 

<—i j*3 viilJJj UjkjJ Olyjll y ^Jp iJUll IfSjJJL Q^ya^Jl b^>- j 
jl IfJp 4jj£\ ^LiapVl iJ i_iUlVl ©a* ^y?LijN i>ysij j 4..1ya.^l l_3UV1j 5 a Ip 
. j*—Ojl^>- (J i-4*l ^y^LijVl I jlfc Ol ^ V: iL^aill ^UajiJl 



( Development of muscles ) o*>L ja * )l j— jj£j 

* 

’ Aj^Aj Ij^taLl a JLa d~>- 

. ( epimere ) *jUp iUai — > 

. ( mesomere) i*hi — Y 

. ( hypomere ) aJjLm a*J ai — T 

Lilni Ul OtAvadl ^j^j <j 4**-gJd ^JjLvJIj Lldl aUsaH l)j 

(Differentiation of the epimere ) 3*kiJl js 

* m 

L^>w Iaj f JJL* ^ Ic-J-f ^is> oUM <j 4 j^ izJl ^ ^a ijU l)Ip j* 

l->d 1 ■ >» .<■»O A+tAjS^y^A L ^jA AajL*^/* ^<■ 

. Iaj Jd\ aJ^ aXLJI ^Jaxll JLilV aj>Uj ( mesodermal somites) 

^j.L^ <^Ajyf’ L^JL>-ta Ucj Ai^^- ^\P i)j£j j2>^y\\ ^ladl Aj 

J2_^j aUM (J aS" yJ-lj **1J5 saJ 1 <j *u^» aJjUjlM I -Uj j «, Uj 

( sclerotome) Udadt iUaxil c£JU-I J_j>- 

. ^S*"*j-iJ^ 

^1 aaJ? C^- £Aj c^AJlj A*Uadl AjJaiil ^jA <_£ *j 4^ d 

<LoNI 4 aJ* ijl^^ <j U-J p-&Uuj ( dermatome ) ajUU aUsaJL <wA^ aj-^U 

. jMI 

^kw . i 4 -Ja*- yi aj^$J aJl i^A4 ‘dadl ^jA <jUt tj^r\ W 

aUsaII <L~£- LJL>- aUsaJI oJLa ^1—w>“ ( myotome ) aJu^UI ajAsaH 

AAjiajl £4 L^ 4 *^ < *^-2 > ‘ 4 aJLaUI AjJaAilj wlU-1 lU t ^J L»l^ Aj jJU~| 

4 aJUa^I O'^Uaj^l aJLLJI aUsaII ^jA k*pr jV^I 



( Differentiation of the hypomere ) 4..,U>Jl 4 «yi jJ 

( somatic jJ.1 — i ULb <uiai3l «Jt* ^ .-a;T 

* 

(splanchnic <J Ja^ A-i>-b iJLtj mesoderm ) 

. ( coelm ) [ jl~Jb «Jlp tjjiA-iaJl ^jyU j mesoderm ) 

If jlJb*- {j* j£^i\ <Juh f j.3 jjjj 5JLl? <Jj£jj 

^^tA-vad! j ^ ,% >s /a Al ^j^jj-ll AA« ia Oj^j 

t M- 

jl Ajaja^-j aoIj^ <j A~* jJ^ihl O^h^adl { j aAJ ,J aJLJ' 

. ot>L^a*Jl ^Jjil fj^jjJil iliJbj *L~L* 

f Cte cUj hr* f (J* ^s^***^ ^JaaJl 

{j* l $ L/aaj <*q^aAI Shall JjL*I I^^aj ^ jh^iaj aJjL-J| AAjaaJl * 

t * 

^JaaJl Ua>I plstfJl Jl J^hAoj (linea-alba ) ^ya-jNl _kiM 

»Aic ( myosepta ) aJI«/ awll ^il^l d*AA |j # A*jh*Ll AJLa^ 

^w^i! aJL^iaJI A*iai)l h^h*- Jy^Jj £jU-l ^ JlU -1 ^ J^-i-Ol ^ (j£jj^l Ji>~A' 

Sj^* J^Ij j j^LbJkl b^UM ^L^uajb j j jy^Jj f-^~ <J 

aJL^aJI Aa)xa} 1 AJL^hll O^L^aaJl j*jj . <Uaia5^ SJLjaP liLJl ^ 

Jju U-i l^^iJ ^^Svjc j ajjIj ^-1 j| o^dL^aJIj pj.5 jj-ll * 1 ^>-I j 

f' £ 

cJ*l_^Nl jl j\^*r J l$*i j^ 4 —i-iOtAjaPj AjjO^LjaP 

O^ya*)! <j j£j ^IJjVl ohp-Lj j J .ilLc^Vi j aj jj>M Ot>Wa*Jl j j^Jj 

. j&\ A^l oli A-i^JaJI 

uOi jncj 

^\j^i IxJ jl ( jl aJUU ^ LgihSl oU^V hw aJ^LAI o^^aII c^-jc"' 

* * 

. ( j| <3ji jl 4 j jJLs<a ^ Lfc^j^j 

. ( IaJ jl 

. ^ Aj^hirjJkl jl Sjj»Ajj jl 4 maaa 11 ^ ji 

*■ e t * 

. ( ho j )\ AjJL^aP jl ^ Lfcjy»> jl If^lA jl 












^ « f g. 

. ( jl jl IaJ jl 

. ( ijajjP jl iL £0 jl j| 

3 ji {£j>-\ *—jL-^i ji 

. Ipp ol»jJU-« iiJu <j jlpL-j 4.1^3^)! 

j <3 tj*** 0^^ ' A t- O^J 

JJlc fj jLail o^j U^JU^I Ol v^j O- 4 

. ^ . w )l ^iJ^Vlj LjllU 

posterior cAlP 


anterior f w 


^ *Jr 

y^awJl 

nerve fiber? 


sclerotome 

AfJoP AaIbI 



>v j?«A* nerve cord 
*<-M fc <>- notochord 


l,L** i<Jai myotome 


wiVjjlodll J £)\jiH\i w/JA-SaJI 4hU 


( Axial muscles ) : 4 _#jj£\ 0 *^_a*H 

V - v3j l JjlC ^Jb *■ 

^L>x^ */3» j Ji>-Jj J «/3Pj 4 ^ 4 c^- *^^>Ljani ^Jjjjl 

: tdls^l J UJJlj JLajJM cj ^ oa Jl 

« 

a£"(J i-jlil Ol3\jJ-l (J ^JL>w*Jj ^ll L^JLaa.I> iiU'Nl (J O'^Ljadl 

4^£l* 4-^-La^ otT^>- AjJL< ^^.jL-1 ^1 ^ dJUp oL^aJuill £|JLJ Ju*>- 

^jp A,L^an)l ^la-ail 0l eLijVi Ijjb JLpL-jj L jwJJj jL-JLl 

cj^L^apNU Uiajl dJ-fc ^3 ^^ <«j v -~c > " tjjJl oliL^JiS 

. ^*iJl 




aJLJip J-^ly iJlidl ^JaiJl ^J-^ai j 

*Zjj^ K -~^'i c5_ji O^LviaP <J,j AJLja>Jl ^U-aII ^-oqjJj iJlull O^UA*JlS 

^ jJjA-1 ^jvj Oljxil! tj3\ <jv d^C ^Lj? ^jA ^iil j^-l>- aJa^I^j 

4 ^U- (J^ 0!>UaJl via; 4 jla »-jj 1 jA^ a--j ^>- J-^aA* 

. (linea alba ) ia^l j* ^yJaJl ^jjsu-^Jl j*-U-1 j 

0*>Lja*Jl jbM cii aJ-JaP AiLlj A>*^An^ ^ Jb>-jjj 

-o (J»l Cj* A^^xja*- ^LJl ^jA SajjJ* A^-jj 4 j 

. ( rectus abdominus ) 4u4aJl 4» : ir:,„\l aJUa*JU 

ijtu\^^\j 4^j>-^/l j><J *djC-^ O^UoJJ <^J J\ Ji*Jl c5*^J 


4-oli 4 j C-^ C^^-vistP oIp Jl*-> ^w/lj^-l 4jaJal4 p— 

^w/LjL-1 Aj t3_J^ J o^Vjaj 

. ( epibranchial muscles ) 3y& 


0l^Jj llLr'Vl 3 ajj^I 

^\j ^P C^^-JaiJl b*j i3lc^Vl ^ -b ,<.«.»■> C-^^-Jaxll 

J If ,./i («jj J* ^y ^ 4 (p+-J' J <J\)\ Ji (* 4 -" 



n;aat|rtam Jj* 


mjwiome 





DORSAL 

pT s pT , » > |» , > nr r ^T7‘ 


ANTERIOR 



vf*IM*. skin 

U^W-I J jyvi J£* 

r^' ->'***• J* ij*r ailjl ** 


^ dUJl Oil ^ 
• <-*w; «****• cm- u-ij **» ^ 


myotome ^plAA JUifi 
mrtocplHoi Jja* ^U- 


ialeraJ line canal ^JUl-l Jtf-l 

transverse septum J* y- | t 

caudel Hrlery £)Lj4 
caudal vein Jf± 4jjj 



dorsal medmm septum 

ys-U-i 

3Tj«i neural spine 
(J**nerve cord 

V/TP central canal 

\j*+* iff nerval arch 

remenanl t>f notochord 
p—T centrum 


Hnea alba , 

V*' J J<JJt Uku J £ . J 


U*ji haemal arch 
*0* J & J-* haemal spine 


u 






Ol*j; Wi ^ 5jf U-J . ( Jauia^ ) ^ J i£P jui\ j *±*d\ ^kaJl 

o^kall O^L^aH U*J . Jljsl' J* Ij ^£3' . 4-^aJI iTji-1 ^4 JS" ^kjy> *J31 fU1 

£li J^b UUf ^^ 4A»lkit iuikdl cjLopVI* J^j i*3jr ^4 £*UiJLJ 
J^b <-jLdP^lj L bw ll ^kill ^jjJ jjsH a-T<JLW Lj^ fL-Jrl -l^y . ^*-*3* j-$* *&\j> fjaiJt 
3^1 J ( h.arJlt c-o-b ) *-b^' <Jii>- olijull . ^UaJIj ji*JJ ^-1 

• cr* 5 iiy XjU isr*^\ 3^* )y ^ 


: ( Epaxials ) 3^j£l <3j* 

« 

aJIiiII \jAJ)]^ ^0 $, y3\ ^jj ^l-Xi'Vl sTjI^pL ^ L?_J^ 

oLpLj (J 1*1 Uui>lj *>Liu iU*> oLJUjJt <J 0-Ulj ^ 

( JpP ^ JuJL*Jl JaJLi) ^L>»la. Jl aJUaaJI cJ^LiNl ~3j i-il^!t ^\Js)}\ 

Jl 4 j ^w*A» L5^ \ct? 

: aJUI 

: ( The longissimus group ) SJbjkJl 3*j*£l _ \ 

fr 

iJU-xT c. s*j 0 yifL* jI^-I c*j£ oljiiJJ <w?ole. jsjJI y* 

<lJLJ|j ij <L»>Wl i^iall j “*ijy£- 3 ji)l c/^L^iaJ! J 

^>-1,5 * -1 g-La Az£j 1 <j y* aJLj^J aJi A^» 1 jhj 3 ^Jsili 

. 4l?«wU A^Jls*- Cj^A-J a*S^ ^JjJJI 

: (Iliocostalis ) 3L *La 3l iJiJ~\ t*yJr\ — T 
* 

6*XA Jc£ \ ^jl./a)l j AjU^ i-l tjji LtJjj ah jW!i AP c^JLsn. ^ib 

. ^3^11 ^I>- O^LjajJ' 

: ( spinalis group ) aSjJ 3\ 4*y£ 1 — f 

a-wiaJI ^->1 jiNt ^jA i^j yaJL £& Ojy^atj <h**yL*j aJLji? I* ^A j 

* * i. f. 

^A^J A^aL*l Aj^/SP- ill yt* Ij ydu*+A kZj\^. yJ y\ ^-y/ 9 ^ J Jj J y jAA^ 

* t 

. aJ aJx^j oWju*IS^ Cj^jJJl (J>! L i*j\ Jcs 

: (Intervertebral muscles) h jv&\ jy o^LiuOt _ t 

K^0yC~S\ oltL* 5 jXa3 Jsj yi j aJLa^j ^Aj 

aJlldl ill 0 ytiU 

. ^4 UUlll _ 



( Hypaxial muscles ) cJ- o^LjwJl — Utt 

i jjw-vJj '■ ■) JJ C— ^ ^wli 

: 4*1 j'*A^ o'A-ap — \ 


»Alj oUJ? o>^ (J Kj j* 4 A+i& j* z+*+a y 4l»l* 0*!)LjaP 

jjJ&)I j jl <Jj^ jl 4 JW 3 aJlJL*j 4-j*-jI>- iUU Jl iUlll O^L /au ll 

• 4^-^ 13^-1 4.nl ./ill j. \ « /al l ^3 ^ ■ 4i i > i 1 

jJLaU 4I 41 jJUail 44^J.*4 3 1*1 

<_A>-*AaJ| 4.«^4i-Al j mill O*)L/i>0l i^Juj . Ol^-UJl <J •sIp JjLiJ ^ybj 

JL^aSLl jLu J j^-JU jlJbs- 0%iP JIpL-Jj . ii-UaJl :>>*•^ V* J 

. 4w^l>d-lj £^Lj^U v-i=5l otT<Jj 

^3 ^ll jJLlj Lgl^-i 3 **r-^ ^ 4 * 4I Q^l ■./>»)! 1*1 

J L* cblpj 4-^£ ^JL>-yV i l ^->* ^jixJi jl4 jI^ *^Lwj 

. \tyijA ^31 4*W 4 g :b Jl 4^41 wJl1j 

: Subvertebral muscles 4 jjUa)I c J- C/Aj aJl 1 

<Jj p-~4-' <-ij cJlL- J lj±\~* cs\jjLii\ mf j>- J £* ^j 

0 ^-/3."- ' Jlt-L-J j Jj JJl J *-*-X*j>j jJL^)l 4 ala,:.* j 4 jLjwp j ,^*-11 

, (jjjliall vi*LJ 4 j jy~l 

{y>- jl>- y If* ti jy^ 1 * 1*1 *ai£ JjJlU 4j j 

AaJ j 4*J?^aI—J. 1 OlyLaJi ^L~>-1 ^Jl>- ^3^ 

. ^iJj 

Hypobranchial & Tongue muscles 

J^bj ^l*Nl jj -Xi£ 4 ^a 1^- m*j^jt-l o^L/a»ll Lijj 

JLlftll J jcf 41 ^*^-^"1 *S-£ JcX ^_Jj oLJ}\ 



f jm\J\ iSyH ^Jjj jLja*Jlj >^1 L /'J^^J (J**^ 

<■ c 

Ji j ilLr'^i pbjl j-ijLI i^>jJ-1 j *-aJ' * li J &&-j £*j <j -XpU^Jj 

. I^ I.^ tN IjcJ ijjjOl cJjJL jl ^yaJL^ -v*M«aAj s-^L-la*)' i~La> ^2 aj ..<?:> 



'*>*** 

ft u*i 
Vf«l V** 



ant. 


pui WjU>i ami Si 

obllqnus extern os 


longisimus dors! 

VrfUl ilijUt 

transversus 
r^i^jac-JLi 

d JW 

--, ’”**** peri tone um 

aju-ioji juaii *' ^ port. 

S- U Internal obique 


rectus abdominis 


j i J [ )\ C>}LaP . ( Jji J\*j> ) j £j4-' Ci^ae- 

J*. A* 


^j*J! 5^J oUJki O^iaiJl 

( Extrinsic eyeball muscles ) 

^1*1 4-^*1j ^Ja* Jr* Ol^£3 iS"_^l 0^.^.«]l LtjJ 

'_■ .,ra»ll indaiJl C)i)l\ aJzjL£- ^l»l Ol^N 

1^1*3! a■ .Ai ■,r?wSlj ; g& * *j* j ^jvaJJ aS"aa^^I ^^jjd A>lagll oJlA 

Jjli)! I ,_..,^Jl a-^UU UpU JaJI aMIj i-UUJJj J-LJlj 

. ^a* 3I iJ yf- 

jjjfcj (jyJl JtA*> ^ ^joLJl j£\ l-wsjJI J>yf. iJbJi LJ^!l 4*iaill L»l 

OLI*jj . ^oLJl ^£l l_—^2aJL 4 rt» J a ^ i d l 4JL2a*jl ^ii*J 

< 

* 4-m 2$L If-^-P vZ*J^ L/ 3 P j^So 3^Lsiail^ 4 j yi'Vl 0jj^*3l 0*1^ AjjliiJl 


e. 

j ^1 *LiJJU jU^Vl jJyLJ 0*}L*ap oLIjJ-I <j Jj>- y* 
0*^ „ A^ g . a il oAA j L^LjpI ^y» jyJj ijjilL 4,1 O^Lskp 4 ) ^SJjLi ol J>- 

t 

. 4*1 JaP ^JaS ^ LioJ Ljajl 




* * 

ilbS SUbf **£“ y>- a-j-s^p cJ^lJl l^Jju ©aa o^A-^op oN j 

f t % * 

l 3 bi<JLf ©«3 a jl £jA AS^bll C/^ ^ aH ^ *‘->* s A^ j < 3 c - 

. 4“1 JLp ©.>^ll aJUaII 4.1 Ja ji\ ^JaJoJl y objUiJl 


( The Appendicular muscles ) 5_i^Wl o*>L—£*Jl 

<j4 ^jUM LJLJj i_iijl t„iiVpj5l -Li j^ai\ 0*A-iaiJl ii j£ 

<3_ji Li^u©’ 4 JUM jJl jl Lu^p I o*A-JajJi L»l (_ il<j 

jl <jb-Jlj jlpL-J 1 ^Uap Ijou jfcS*t Up ^ io aJ^>La y^bp ^ jl L« 
j£cj i*JU U^tJL)l JJaJ i-i>J1 vrjUU oUl iJljJ JLpj ^JbNl j 

: iJU— Ji\ 

* 

LiJj <*I*>*)bjaAJl <JAL1 Aj oJl& AlC ^ ^ ---^-1 

vJALIaJI ©AA s/3T*l^ -bJblL* ^JJlP ©Aa) Aaj bJlj 4j j *_~ 

4j 0*>UaiJl 0 j , LLp jJl JLp ©3 y^ aJSLAI ^KaJL ©Aj jJ r \ 

. L> <_£^>-1 4j jj^- O^LiaP JaJ ^7 ^ <Uit« 0 -^•b-U L*( <ib - A. 

« 

^^A-1 (J *)M* ObUS" ilU^l <J 0*)LjajJl ^JLp^Iawj 

A^i^iaJl 0*>Ljait!l j^>J ©JLa (Jj c-Ailp^l Jp V^"L? A ^J Uu 

UU1 A^AjAI^ 4a^3,’./» ^ L^jSjIp^ 0^ 4j1a5j ^ O^^byiaP^ 

. Ailc^Nl 4A>-1 jl! 1 A-i ^ja!l __-AJJ . { y /t 

: f\jiy\ oUlj J 

<iAij ^ IJLio obpLj (J 4-i^iall 

^ A—obJl y AS"^?xiJ A**J^\Jl ©jv^^Jl ©jjill iJlA^j 

* |JLi*J ^J-iaP 




J a/^ wjLapIj Ol^Jb UjWl O^iuJl c JtS* J 

^L-t J* C* C-* ^ **U y>J» O^UaLI J**kl jjk)l JU^l < Ji-1 

wAat^lj ^Ij )1 u^oaU jJUH 3 Jit 1 1 jj i 4 £ 

. ^.umH 3 j^aU JjVi isyi ji 



CJ^Uat I iJj^iAll fWJ ^j-Jl l&\ J . JV-/' JaJ VW C>*Jat 

V*Ja-- A^i ^ iLojJl J^Sj . VCA»4^ ifrj* «■ *4^1 J . v^ 

. jl—Jl J^s- Uj*r C-lj)' iij i-£iM i^ljAJIj V^Jl 4^1 jA3l C/^Cjw) 1 J] 4*w 


1 









4j j^ai\ aPj^jM LiuJj 4-4 *j 4jJ JjW^' 

£jili A*JaP (jji aUaj j jyCij A*j*w*3-Ij c^jliill <jji 4^*UVl c3l 

£ ft 

OV-JaP LS-JJj , c31 ^kVlj pi ^44 (JJ* jfi’l aUaj JLP I fr j aw L*Lc 

O^- j btj^Pj ^1 yJlj ^iAil Ji* 4, j :]a. J l 4-l£-AI all (3ji 4-AaJl 4Pj-*^l 

4-i oV*a»p 4)a J-iadlj ot^Jl pi j>- Oli iJ^Pj cJ*l^kVl 

^jl—aail ^P o^Ip A*lp^ ^1 plj^l 4-^-jl^- 

L$il^kl o^flJ pljtfVl oUpI jj jiiJ IJJ l~~J jyu^? eJ*^lall j aL^iaJI ^j»>>- 

w-* - ' V*L»Vl Lfil^jVl <Jp f <j <Jp AlV ft J ^1 

. iS"^l J*i uJuSlU iL^jULl o'AwaJl 

Ajj^ O^- aJUop oIjI Jb plJ^Vl oUpIj ) IJbPljJl aj^U l oV-sOaJI Li-JjV 
ppl j*Jl oAa p»P^ Liuj p«pl j> ^jA Oj£i> \^£}j lilc - Vl <3 r 

4-i Jhb\ oV-sAaJl £tj*/2j j <W2j^ iJl Aj^J aJl a ./jj jP O VwaP ^JajcJ 

<3 jljUaJlj <3 iS jjp tl)l^J4 Jj IpjJj jl bJLP j>*i 

AjflJLyM ^3 0lj4a)l^ J a>-Lj-wi*J|^ ^^jja3l 

<LSjkil 0%4*W 

(Innervation of appendicular muscles ) 

} ‘Ite-Stf LipjJl oL4l J1 J^J LTyJI UaJl uU^l J* olf->' 

oJjb UijJ , . j' . /?c-Nl. i JjlaJL! AiJjll . ~j*^.>i.l! ijjJ oLpLij] <j'^laJl 

<_>'jiai! 4.1.,ra«Jl ail ^laoT ^Jl V ^,.-a i 4, ; ,«.. 4 *' iJlf'Vl ^ (_-jL^pVI 

ft ft 

4J«/a*)l ^aJiJl pl^AiVl oLpIjj aJAJL inJl LiJJ* A-jJ 4 jjjw? j*»P^)I jj 
^ aall ^JP ^^P Jjb c3^iaJl 1 Aa { jA\ a£ j^Jl e^L^pVl 3JP jl Vl o^Ly 

. <JJh$\ iL**S\ ijfrci OJL^I ^1 aJL^JI 

( The Branchiomeric muscles ) L*j—L jM o*>L_ja*)1 

A 'ha i3 ^ 4 L^L >«* w^U^IaaJJ 4y*^wi. J l ./ar» 

ft ft w 

3^-*^ illjC^Vl (3 oAa i, Aj^-JU^^ Aj^IjI 





^j aJIhII <+* jiS/lj il*ilj(J p oUil^Jlj ol^UJlj oIj yall 
3JUal» cJU JL>- Ip^Jj illiJb^ tj ^lJiVl oLpbj (j 

^ pP^5b 4 j^ oJj t ^w»Li“l jLULaJ 4>wi ^jaJLJIj SytfcJHj 

; aJLJ! c-iL^Vi 4 j^1jIj Jjala£ 

. 4j yu l$l*£ a^^aII ftLiJl jIjl^ J L^aJja — \ 

J « . » 

ftjl^pl oji <S*j>- ix*sA £jA Lijj <-*>\ ^pVl T 

• i«ipj (LmI^ « / ftP 
# 

* ^pill5lj AjJUlil US^jL^jy Lfl-fej JxJ j _ V 

lL>^Li^a3I ^jP A*^^*!**^ I c^^L^aII 4a 4 J > ^ ^Aj ixJ l 

( The Integumentary muscles ) LjlJUM cf% ,.jnJl 

t- . t 

O^LiaP io^i ^ J^aIj j A*jf-jUM Aj jJ^-l LJLj 

aJl>-1jOI Aj jJLi-l O^^aJI £jijj . JULA-I (j Vjl Sja]aj£ 

- * 

• yutJ( j ^5L aJLai* OjSj frL-JU o*)LjiP ioNl 

j%—.^1 jlJbj- o'!>LiP jl O^LjaiJl ^J-^alJ oLJUjJlj illc^Vl jj 

a£^^>- jlLsM lIJj c^Lir*Jl ftJul ^l ^>-\j LgJLi**I aL^saJL ^ jUL1-\ ^ 

( cutaneous pectoralis a* j JLaJt ajjULjU iUa*)l *i* ili*l j 4^..-, 

* oLL muscle ) 

\ 

( Cos to cutaneous muscles ) hJjJr\ o cUail oVwa^ll 

^jylAiJl <J ( ) aJajj^- C-^ 0*5C^aP 

Ji* o^lkll oLjiiSlj J ( patagial muscles ) ^UU *LiJJi o^L^pj 

O^^Jl j -Xl>- (j 4j jJLi-t 0^-*a*Jl uJ^Ul 

AjjJJ-l ^pJJ aLusaj 4iS^ Ol^JLiSl jJ. Uhj^Ja; AjJdflLi 

„ < 

apL-J ijtj 4jj_j^I o 1 o^>Uw5l ^ SjIp L^‘ ^1 j ( cutaneous maxim us) 



J^jlw^Jj . 3 j^\s' 4Ljg>J 4-^sjSvJl oL»<J ^J^jlc otAja*Jl 

tj <sl+*-Jp V^ ysicLl ^^JaJ Al^j s^Xij£- j i.-Ujj O^LjanJl jli^ij 

• oLJ ^1 


<jA-» 4 j Jjbr 4y dj r> iba* 

Interior costocutaoeous 
muscle 




Up 4*.ibr iai»L> 4JUaP 

superlrn costocutaneous muscle 

_ferrifcrtB” 

Sem [diagram malic sketch of ioner side of ventral integument of 
showing co.sliMTOlniuus muscles extending from rib to scales. The 
dermal layer of skin in not shown. 



ifei 



. O LJ J\ y* d li fl l ( ji wll 4j*xi^-l ) Fannie ulus cam os us ^ 

. JyljJ-l jjJLft fj 4ij3jJi <SX* 

( The mimetic muscles ) i£\£\ 


OyJuijlj 4jLjaJl LijJj 34 j jOU-l OtAjanJl j^1 

y* 3Up iSjr& oLJ tjyfrL* [^) 

jjJij jl aJNUaiI < j^P j^xJl ( v f > L5^J Ov^oaJI flJuft 

* 

. 4j ji 3 J jA^a \ ^.^\ Qi 


. jup ^ij 

y (j ^Jjj jJU- j^p 4 JLJ 2 P 4:./a».ll U1 

. Jyjl yp\+i\j Uiil 4jj\jdl fjjj If 



cJuVL LUJI AjjxJJl Iaj J>J-C a^*a)I aj jlji\ Ul 

LS^^' t/-^' £fj< <_iUU Jl iljlj J&\ 4^9-Ua5lj 

^ ^a!| \Ajj uxmJ l^li AjJill L*1 . ie^Ul aL^saIIj cj*^ a) 1 bljj j^Jj 
l*^ p j J^jLlj (j ^ oiNl d\y~p iJ j£- iJi^l aL^JIj JaJ 

. ^L^gJl ^ a*-j yi\ ilij[ (J l-l*- a-^-4 Gj^Jj 

. cJlUL\ ^1 ^1 ^j| Ijy ajjajJI aJUoaJI 

i_jUl jjyi LUJl aaJL.1I ^y ^y>- £*y a-jU1 a L^J I aXJip ^>r y \f 

. o^AS^I j jiy? 

*LJU OtA-iaP (_y^j oLjOiJl J jjJaJI j A*l>-ljJl AjjJJ-l 0*)LjaJl A>-jJj 

^aJwJI j\ iw^-sA*3l -Up ^!mAIj J *— 1 . ^3 *1 y 

» 4jjJL>- aJT^>- Ojy* 0oJuj -Up 

( The Electric organs ) 4-ftsUapSfl 

0 

£ J^J ^J*~3 ij y* 0 ^A W>1>- ot^ap J6 Jlr'Vl ^yS" j Jj >-y 

ajjJU^II iJulp j5l J SJ[j *Uap 4 Jbr y ( Torpedo ) :>Ip J\ dL~Jl j j *Ij 

i**^ ^L^apVl oJLa Uu;^ lM ^y <yy}'u 

. ^waidlj ZjjZ 

( electroporus ) s\j*\a\A &L-~U aS^—JI j 0*^' O 4 u^J c3j 

< „ f 

j jaJ cL^ipVI $-XAj Ajj^^l C-£ 0*^ va« 3l ^y L? <S^.j4r* y^' '■^y 

0j*5 i£j>-\ -iiLc - ' J*** J if^3 ^UjJl J oIp aJIp aJL^S" a5Us» 

jl ^JL>iJl y?yi O^LsAjVI (J AjL^v? Ajlt Oii Lpl A-JIj f.L/2pVl 

A--j\-^ A *—»£*- ^ \ .^3 c-1 

. iJlj^Nl jj-AJ Oj^UaJl 

O^U j 4 jO^J bC^t aJLsAP iJj>- ^ olp ijlj^5" y J?" jj 



li aJUalP aJL>- J5T J - j Aj jl>- 

. A—JLjiwJl Ij^U^\j a)x^ 1 fljllll Aj4*$^ AjA*P jl $.\j^ l^ij 


t « « 

^ ^ AjIJLi* ^yp ^,...,.^-l ^ A-jL jQ^S\ ,U^I ^ 

jjLJl a^jC* ^ 5^^ll iUj Ji* a-jLj^-^ 1 g.l «/a pN i ^«uu ot -la>-^j \f 4-ali^i 

« * » 

. SiUl ili/bll J ^ A-JUiP ^Jai ^ . AjJU^ ^JLp £jA UIjJ iJtj 



Dorsal view <)T the electric ray, torpedo marmorata, the upper surface 
being partially dissected away to show the electric organs and the 
brain with its electirc lobes. Cranial nerves connect the electric 
lobes with the electric organs, {After Dahlgren, papers from the De¬ 
partment or Marine Blrogy of the carnegle Insltution of Washington, 
8,215). 


The Circulatory System jt— 

AAjJ&j I^Ojj ^ ,. . .> - 4AOlil 

. 4aJU?j ^Ja j (3j jIjJ jl 1 . U a k . * <_. S'j <U~ij jljJ-l eU?- 

The Arterial System OU^1 jl^-l 

In Amphioxus ...11 ^-i 

^ » * * 
k^j\ fl»Vl Jlj fiSjai* JjL*I (ventral aorta) ^kJ' 1 JW 

* c * 

y'ifl J jjpl J,l AjPjVl ojLft f (Jri SJbJLP Aj y} 


(j laJl J liJLli Jju u. ..aJ L*d^Uu^iJl Oy o^s-j^ ( visceral arches ) 

« 

Iplp jliaj A-jiLi-1 <s- jMl eJLft j* £ j j J' j>- -Asrjij ( dorsal aorta ) 

£Uil Jj J *_JL> ( aortic arches ) ^^-1 jiNl 

^uLisjl iiLj?'Jl) oU-lij'Vl aAfc tS^y ) <yJ* ^ o-Afrli -Up ^ ya .. i '.» 

• ^-A)l jlj_p l^I J&!^ *iy*^ A-Pj'il 1 

J-^4 ( afferent branchial vessel) ^ cJj^- 5 <J,l <S^ J ^ p-* 

^>-1^ j>^>-jll ^-Ul ijy <J^LJ «— A^xZaJi £j* ^^1 

jLJ (_^l f Jill A . - SH a..«j. Va M ooaJl j jlll tlllj tlpjJl l-A* 

(_£y»jjl flpjjl cil Cj* Ji W 4>vuJl J jilt fU.1 

J^t /ult j. « — . Ufr il jLld'llt Ci^li^ 

A..<aJ iur^i-t <1 >uaJI JLmS^II fjJl (^jJl ( efferent branchial vessel ) 

vi^j *A*» j£ vl-»- (y«JJl ^U- j* s-*^ JT J* iSji^ J 

j^t iia-1 y aJ&-\ f~Jr\ f\yA Jl ji LU Oa'j-^' Sk-Jjt ^L 1 ' Ji M f-A>' 
JiAll AiC cJ-AI^J oA£> ^ AiJjai olpyiJ ^ 1 ^*’ jJl . <jJl (_£ ^ jt a l! 


^ >jj' 


carotid a. JS4** ^ j~* 

efixa- 0^ jit 

gill slit A-^> A 

I* 

afbra. ijlj jit 


el fata d_ito 



( caudal artery ) Jji jIj^5" 


,.u Intestine 

3 


^jSJjjjh epvT Cji Jjjj s.inl.v. 

tfAi' Jlj Jjjj bepportr 


v.ao. > jkjjl ,,ver ^ 

j' A ^ iw j i f jit 3j^**Ut 

Amphlxous: Blood vascular system, af. hr. a. primary afferent bran¬ 
chial vessels; of. hr. a. secondary afferent branchial vessels 1 ; br.cl. 
branchial cleft cp. lntestlanal capillaries; d. ao. parted dorcsal aortae; 

<1 ao median dorsal aorta; efbr. efferent branchial arteries; hap. porf. 
v. hepatic portal vein; hep. v. hepatic vein; Int intestine:N v. liver pb. 
pharynx; s. int v. sub-intestinal vein; v. ao. ventral aorta. 

ojjjA fUJl p-—3r\ op\ 

J \ly>ry t O^S ^ 

% AajUJl *!AJj 






JTj aUM J1 i*ijA Otji ^ j SijrSll s-^7 

Ja-JI dUM J j)1 ^ 0 jJl ^ fW £4! V* “^'j 

. J)\ J*b ^jSl ^ijJi 

embryonic arcches from in gnathostomes and are conseclively num¬ 
bered by roman numerals in order of tbeir appearance. The external 
earolids are extensions or the vent rail aorlae that pass (o the lower 
jaw region. Kxtensiuns of dorsal aorlae give rise to the internal ca¬ 
rotids. which carry blood lu the head area. 

: (In Gnathostomes ) & j&lt olji J 

} fydJl (j* *r*^**^ AiJaAl (J aj^VI 0 

Jf (I-Vl) 1 jcJr\ J Uj^fc u^\ J} ja 

j£ a^ .£ Jj .m j <_j ja$ 

uy l£-^' ( I) ^ <jr^ <y-J° if J>1 O a \j' 

^yi\ dj&j j i J/ifl ^ y^i-l yJ-l j^aj (^JOI ( spiracle ) A^i 




( conus arteriosus ) jljyJl ^jjLjUaiJl J j 

* « « 

J^j ^>>>* £f'^' C?jr^ u"^' f^ 1 ^} Ji f—^ lT^ 

jl-UJ\ ( external carotids ) Ol~i^ jLjLvJI jL-w J* ^1 ^!l 

. 4/iJl J1 f aJl o^U4 

<iji (I.II.HI) cr^i^j 5* ^ ^1 ySfl ^ > > JJ 4*il f jJl U 

jL»wVl jL>«mj jLjl^*l jijy^)aJl ^jA j£ 

. cT^' ^tli <j f dJl OL^ w~>- (internal carotids ) 

T jib\ A** OLjLA*I JIjJ ill 01 <j ^jJl 

\j f^*L)' oaI>- (lateral dorsal aortae ) OLJUO OIj j+1 aik O'Jl>oj (III ) 

. ( median dorsoal aorta ) { J^j l£j$> 





: (In fishes ) i3U J )M i>s —9 

( afferent branchial vessels) Sijl j i-c-jl Cj* r'Jj' ^ o»-l J 

« « f 0 

Sj jr'ill ,_^ljiNl ( efferent branchial vessels ) Sj i-t-jl ^ ^1 jjl iu- j 

iiJlJl (j oJ y>r y> Lg_LS^ Sj^VI j iJIJLll 

« * * 

( spiracular 0^^ JJ JjV\ j^LaII *Ip ^ 6y>^ij JjVl {£^ 

. ( orbit) (jyJl cil C/* ^ artery 

JUJl ^ £jij 4y»JajJl iib^Vl ^a<u j 4-ijy^iajJl <j j 

4**Ja*Jl iltc^Vl pJa** j Ul i>»li <_iJL>-j JjVl SJUldl i+A j^jLl o^_LaJl 

dl AiJWl ^ J c£ 

* n 

( protopterus ) j* J^* (lung fishes ) 5 jjS )\ <J l»l 5~oLJl 

. V)\ Jl j^-% ^oUl tfjB * ^1 ^ JU1 pUj 



u-Wy jlillj cJjVl ^jpVl ^j-Jl ^i aij . i*J**l\ j jA j&J ^ 

• L* J 1 r^’J 

Diagram of a rolfc arches of frog. Aortic arches L, II, and V degener¬ 
ate (Although V remains in nrodeb). Cooas arteriosus divides into a 
pulmonary and a systemic trunk. 




: cWUjJt 

ya oLU a] y* aJl>- jA oLSL»jJI (_j ( Jic 

1*1T M ijy}i\ Oj&j JhJlj J p\ yjh j& oLJU j6\ JA yill £\/t\ 

f. £ « 

03jlJ 4 jL g-lj <uJb>-l3 jjwL?- 4 j^XP-I APJjO^ail L*l . 03 y>?y» 

^JLil ^JbLjaJl Sijfril ^* o3Ulx aULC oj^L^j 

1 c 1 ( T p-ij ol5j LgA^ <3^-2 

. olu^ jr j ^jui 

tJi j** Cf' u *^ 4u ^ a ~ 4 3^ S-^Ai V t \ aj oUi>-L» j 
J i c£-^ <£j$^ jt:^ Cr* c f ^ p*j u*j*^ 

C * 

js- UsjI j ( internal carotid artery ) jL-Jl obyuJb <ca a^U^I iiinll 

t.yir\ ^jJu j* A^bii ( external carotid artery ) y jbU jL-Jl jb jli\ Jj Ja 

£ P 

aj 4-' ^ oLU )\ J j ob!b.jJl |Ji** J j (ventral aorta ) ( _ s 4aJ' ^b-Nl 
. ebilb <_J>jy<iij <_£jp*^l Cr* ^ ‘ T" |*Sj u*y^ UX £*l ^ 










( systemic (S iil J ^u*^ J 

e-JLill cJlL>- Ufjw £* jlJJDlj ^W- C / 4 V'-^ J (J* arc ^ ) 

• <^} O* c£ 

t- 

( pulmonary *£y}\ <l)k^oLJl tSu*j*^ £/* v^y*^ ij‘ 2 ^3 

« ( 

SLi)l £~*oj j ^U-l ^j^jaJl jc^. ^j*)l l-i* Jyd' t^4“1 L»i artery ) 



: (In Reptiles ) du *-\jjJl 

IjLC- L-J OLJl*jJl (J J_j>-jll tiJJj i_A>-l_JjJl (j (jlj ji »Jl jlfJ-l J 

ijL*Jt (jyl jl tJl (jL^lji viJJj j ,JJ (jvjLjJ-1 ,j\iL ^JtJl eJLpli ^L*«All 

• l r'J' Jl 

f * 

\ : }awJ t bail L*. ^ .^3X> jl JL>Lo *>£ l fy^ 

^jjl £• Jalii£ U^\ u* X~£ y* ^yJl fJlil oli <_£^)a}l 

. 4^a1^1 c\y>-\ ^Jp JaJb£ J ^ ^Ull JL-ff^ll 





jjOaJl JA fitfj IJ-T y tSj 1*4"! Uf \Jl tsi 

y 4..-i ^Jp-I l y^ju iliiij {jd&J>\ y loll j~i^l\ jjfi^ll y olSlJ c^JlSI j~-i^ 

. ^^-^1 cUoaIj y\ _^J 

: ( In Aves ) jj-JaM 

jjvl jSi\ y £jjj jjfNl yyti - jj-Ul J •**-'j (S t/J* 

. ( A ) |*ij 5j_7rr^l t/Jy^l (/" 
j~J)l\ t£jl$sU tS j^' U* cs - *^"' f j4-l tbb*-M j JikAJ 

Ji^ 9 if* f 'y-' <_A^ (il f-^ 1 ' <i]* 

o^*« jNi >s jW^ - ^ tif* <3M^ b»i * y*£^ oil*^ ^*^1* (aj aii 

. ( subclavian artery ) <S^y C~>*Jl ObyiJl 

( I, II, V) 5~>-j Oj^lj -t*-lj j*ij Jjs^' J ^“^ij 

• *ijr^b VW—ol^ill IT s~i^\ <~S 'jb$4-l ( _/ , _^l (j* L y^bU 

J (jFi <ja^ (J^ 5, ti^ p—^ - ' A'y* <il <s jW4-' ‘ u $j 

• (ji^ 

: ( In Mammals ) C>L_jAi)1 ^—j 

4^!-l (J 3 jS?’jl.! (ilJAS l^LL* OLjJill AiS^I ,J (jSl Jl jlf^l <—*!^j' 0 j^J 
y«-jMl <_£jl$Jbl ^^i)l ^jij JjJUl oUjJJtll (j IfcjT’i jfcLJl obi fJ-\ 

p—«**• a* *j4-lj V*^' <_»lji»Nlj <^1 f-*J' i (*>j ) 

■ Ol^J-l 

iij^iil tJL^Jl ObyiJb w-Jlill t^jfr'^l 'jfjft Oy e_)4-l t5*^J 

t/’jiJl ul» jJ' ( _ybbbl ( _ s 4aJl Jj-Vl JA jlsAaSI tji-lj ( common carotid artery ) 
. t£-Wa*Jl jft jl ^jC-SUl Ob jil\ (jr ^ i *Jj^til JLJI Ob^iJlj tlJldl ^^1 

* « 

^Ja >j t3M^ •——lAP b*J a ofcw * ^_^*Jl b»l 

. (.right suhclavian artery ) ^^1 e$yy CoJl Ob^iJl 


i ir 



Jjj <—iJji-l jjj oU-AiJl (j t£^jill -AiCj 

f—4-1 £-*4- ls^ t£*^ (dorsal aorta) <Jsfe Jl 

. j. a. / jV i 0L»-l JjJl ^ (^ 31 ^ 4-1 

c£ y Oljj jLaIIS^ 5j y^ll ^jill ^la«j j 

«j^2 iji (J <S ^- a' < 

. *HJl jljJ-l j Jaj U-» eJLfcj (ligamentum arteriosum ) 



,Jatuj cSj-U? 7-J*!/' jl$4"' -^* *“***■ °'=!* ,li ^ J J'iyJ' jM"' 

• *>S^' j?*!ll c£jVf>- 


Basic plan of mammalian arterial system. Only the left systemic 

arch remains as thoracic aorta. The right forms the proximal portion 
of the right subclavian artery. 

m 




* « * 

j' c£jU4-' o- 4 

c£_^ (_^jL~»j <S$£} jWj JU-* Okyi L s^jj'^' <>* £y£ 

••i* O'* J^'p—' V* d*** cjd' o 5 ^' J1 J—> ^-s'J J*-j 

. OylySJt 

The Venous System ^JLjjj)1 

d* s-^' J1 (*—4“' dy?\ £**■ j* r-* 5 ’ j ••> 

. k-JiJl ^ iS^ * j> f-^Jl OUlw* 

« # 
oUt jJ~\ x>-l Jjcyclestomes ^1 oUyb j ^L/Vl c£Xj_^l jLfJLI ^_Syjj 

— « * 

Anterior and posterior ^-aU- Qv-Jj J* JpVI ijlLiJl 

j >w.^d.:,i j»—4*1 ,j> jyiU-l *yJ-lj c/*'-4* 5iiai* pjJl 0 %^. cardinal veins 

<uJJbi Uxl U^JLp jUoj cemmon cardinal veins jw?yc-** t y^J J 
« 

oUlSCll dJU <J^Vl u-..Ia 11 S-*^ <j 4-4^" <jLi iy^aJjCuveiran ducts 

. £-^2 

i jCfludsI vein^^ aa\i** ^jA ^jJI 

^jA *otfrenal veins Aj ^15" Ojjl l~ju\ l^J )f c ( jw^J^Jl ^JUj^b 

. ocXJi 

-X-&I J| hepatic portalvein 4sjj *ila^ ^jJl j 

* i—■ ^ qI m^j ^ 




Basic plan of venous system of cydostome. 
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^1 Oljjfb j j^Oi. f 




: (In Fishes ) iiU—^_s 

(J ^yajy jJIj .la 

. £JUl OljJ-l 

► t 

4mmJ» l .P &4j^*i ‘ JJa*^ ^ i ...il 1. 1 . 1^" t 

* 

. ( Common Cardinal Veins ) 25"^Jl «jjVl v*i-ilsMj 

« 

jir JjAJl Siiai. ^ (caudal veins ) Jji -bjj £»j£ l$15” iJlc^l Jj 

. . * 

# 4 ^* f-Jl J^ 1 ( renal portal veins ) *j y>Jl iu\Jl ^ 

( renal *j i jjji ^ a^-J«j 0<y f JL)l ^ <1)J U&| J1 ^1 

<3* ( subcardinal v. ) j c~?>3 jJl A»jj J y-^ veins) 

jJl 4*^4yS* <3 i"^d 4*1S"* 3^3 

C—>tlll Ol-bjj3ij OUjUI OlXjjjl jyAJJ . c£JbjjJl J,} f ^ 

« 

<3 *^A~4 y>ry* C—^Jl \ 0^*Xjjj <jL~*w*jj 

• r^ 1 

If* Jl£JI 31 *UWl ^ fj}\ hepatic portal vein <.£JLS" JOjj Jbr- y m 

. a-J yS" jli 31 Ju£JI f a)I 0 , !>U>?: hepatic sinuses jl> JuS" OLj>- Jb^j* 

JUL lateral abdominal veins’jLyW OLJ^ OlJb jj UaJ iJUr-Vl J J j>ry 

J'l jiJjr ^y* A ^-j* L^fs* ■ ~ s*l ^ &\y>-)S <udaJi A^UJl Jp 

subclavian Ol j y y C-^uil olJUjyilj OU^j y* 

.iliac veins (j\<f j^^e^ns 

The venous System of Tetrapoda 

: In amphibia OUJUjJl (J : jLjil 

bepatic iU*Jl flJliVl oLpLj J JUJ^>- *Apj 

* 

i_-JLSJl (J post-caval <— -kj^\ <w.--aJ <J segment 

, 0 yiL* 




The venous system of an adult elasmobranch. 





In ampphUrians, The addition of a hepatic segment offers a more direct route to the heart postcavaL 


Jbjjjl J jLjljM OljjjjJl fUVl CjUpIjj j 

aJ JtUi J ventral abdominal vein JjLJI 

. pelvic veins jLj?jlJbj j 4 -jLULI 

^djjj ^ 

Lgju^r aj^J^JI jjNl dj^uil Ji j* J f jJl 

m 







jj Jb ^ oLJl hl: >jNl J Ul Oi-ilsU ^^JaJl ^ £*£j 

J^jy N J V 1 ** jtsciatic ^f femoral vein 

. pelvic veins OLJ»_J-' o'dj;y j> J» J*“^' 

^ x^Sy> jy«3l Jjb subclavian veins jbjiy Dl-Ujjl ^ 

. precaval veins J <l)L*L*Vl d)li^Jall 

o* J>»-5 CjUP'Ijj lA ; ■.«■> * jJI olJbjjJI 

UT^ 1 cS 950 -^ lr^ cA^ tyr 1 ^- o' J* 

(external Jl ^JjM -Uj JL U1 (internal jugular vein) 

0 0 

• V^U- JT Jp ^1**1 jjJl J UaJ 01 *Ip ^51 01 JL* j jugular v.) 

J Lf0» £• (pulmonary veins ) *iyj ojjl a*j jl J\ ja J 

0 0 

• S-i^ Ji^ J cSj^J -*OJ 

OUJU^Jl j o yA jLfjSvJj CAJLp^AJl fj LaJ^J t OjjNl J 

0 

, 6*ijb ^3 Lc^NIj i-LJdl 

: <3 

l«*/J) i—^ ±Ja>-\ yy& i^S^ij A^JLj 

P £ £ £ 

S,5jjNl (J^J j ^jJl ^aL>* Jbjjj OL^L*! 0^^>-l 

» » y * 

VrJ>_j5l eJjij iibr'Vl J A-J<jLS 

-bjjJl l 5 J *^J ^)l eJU- AjjIaaJIj <j yi j 

. oLll^Li tiilj j 3 +JaP ^Li3 diliJ tjvUiSi <j {£J*J 

0 

f (»—>4-1 j>-y (ant. abdominal vein ) _j 

. 1>U1 JLjSOl j lysdJ -djj Jl JL>0 

ilJJJJj oLSl^^Jl (j eJji! dJii! ij»Liv< j^ll (_j ob *j •Asf -yj 

y^ 5 ' Jl aM' j o j 31 J j€ at m ujuii Jl >■> ^ ^uji f ji ou 

j£ l)1 L*Jj i_—LaJI j t—* jar'll J v-s^J ^1 Jl f 

f JdSOl Jl jUl Jdjjll Jl ^kJl JvjjJl Jl i->>' ^ 

. uJLaSI Jl ioJL^jl SjjjMt 

) T« 



0* JJ jl jOu j Ji oli )\ j* f-J' jb yJ jljj Jj < }+£j 

* * 

<LmJ J\ C3jj)l\ Uli C~JiZ>-\ j*-JU ^yaJiM £ ci J\ AjJU j^\ objaJl 

. Uli-I 

oij—jl jt ^-^jj 

internal jugular veins 

A 

J^3 jr*) *-» 

’ L „ 

y C-^-bjj subclavian V. 


external Jugular v, 

j«I ^Ul Jjjj 

right anterior vena cava 
JjjjJt 
azygos v. 

sinus venosous S-*^ * 

posterior vena ^yr I *^jJ 


hepatic v. 



^»U' j Jjjj anterior vena cava 
l£ JO **OJ pulmonary v. 
j—left auricle 

ventricle 

-bjj vertebral v. 



^.Ui -AjjJ ant abdominal v. 
c£JUw <Jji JUjj epigastric v. 


+ **OJ renalv. 

*JJ Pdvte v. 

Jbj j renal portal v. 


Iliacv* 




The LixairL The Venous system. 




jjJall jj 


Venous system uf the pigeon. 



: jjJaH J j ^ 

< r J r \ JJS Ul J s^Vl jiiS/l J *l»yu SijjVl l^ 

cfjijj c^- Jijj o* -*ijj y ^j^aj • 

^JUoj Je>- jj' j . (_£j-L^ 3 -b j jj (_g J./a P -bjj ^ <_£jiC->- -bj^)l*0 

• yi\ <L^9^\ j—jVIj ^-yC j 1 -OjjJl Jjv 

J1 (►—4*> «>-> ^ f ^ 1 t5^' -^jV 1 

^ ijjpl^Jl ^Ul o^j j)i\ <^ij& ^jP C &jWl ^j- 4 J-*ajJ c-JLaJl 

. L-.JLa. l l j 4. r >^» ^ ^jiJlj -bjjJb oJjjVl 

L £^w*Jl Jjj^ll Jjjj J-^J Ji^ js-*i J Ji^' -^jA> 

*Ajj^)l 4. 7 A. S* J (_$ 4* J »J Li^l ^£*iJl *-bj^ll jjJ5jjL*Jl1 

. oLJU^Jl j ^yr jll ^UNl 

(great <Jyjji\ *Ls**Jl ^ ^oll J-^i t£A** Jji jjJaJl <j *^jij 

. ajX^JI o^j jVl ^1 J1 omentum ) 

# ^ | 

<Jp eJu^Jl (Sf£ j —J j>- I j vJu^J Uli p—Jai* j^lall j e-JLillJ 

^p j—jNl ^iVl ^ <Jp cJuaJI l«e •X^S'ja js- ^ 

, 4 

&-b& j OJLil^j i>-4 j^> 0 ^LlA <iJJjjj o^jjVl ^ji? 

. J53 < y 3 *S*~ J ^ 5 *^' t—J jjjJI J OUljJ-l 

: oLjJilt J jl$4-l 

^ycNl ^iNl j 0 ^jJl Jbjj j jU>L*l OVi^>-1 JlJbjj S-waj 

« # 

-bjJ ( _ S ^*L*'^I «_jj^-Vl -bjjJl j <^-bj ^)1 (_-~l-l <L^ljj jjl 

lS^J C?J ( J i/*^' -'ij^' J 1 ? J 

JT J J^b cfjJ Jijj j jjj t^jiy cj 4 -bjj t-wt- ^ . k*> rj^-l JJj 
UiJl ^ fAll -bjj j . Jv^UVl jjJj j^ll 

^ i f 

(J ijjLiill ojjj^J JjL^ Cj^\ l 3 ^—s^uj a^aJU? 

. 0^1 jjji 

\tr 



EXTERNAL JUGULAR V, 
INTERNAL JUGULAR V. 


INTERNAL JUGULAR 
SUBCLAVIAN V. <J ji jl C-* 

V 

jfi\ ^ui 

ANTERIOR . . . . 4 

INTERCOSTAL * 3 *^ S? *■** 

VEASSELS 

AZYGOS VEIN^ill 

POSTCAVAL 


^1*1 JJjjj ANTERIOR EPIGASTRIC V. 

jr*^ Left Anlerior Vena Cava 

vul AaU? ANTERIOR INTERCOSTAL VESSELS 


HEPATIC VEINS 



4$*U» JWtt LIEWOGASRIC 
^ DUODENAL 

Af-# / '-ANTERIOR MESENTERIC 


\ \ y 


EXTERANAL ILIAC VEIN l 

FEMORAL VEIN ifA** 


jiiy OJOL LUMBAR VEIN 
r f* EXTERNAL ILIAC VEIN 

> Vesicle v. 

Jij sciatic v. 


INTERNAL ILIAC VIEN 

* 

Venous system of Babbit. 
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{jA pjsU (J oLjJJ tU (^JUj^Jt jl^J-l <J *!oU-l jy&\ 

^ Aj^15kJ1 A^jVJI ^1 . aJ^LmO O^jjVl A^i lL~>*-w? 1 (^jJi 

«^-iJbj^Jl J y «**> a^aJL^I f-LiapNl ^jA o^jjVi Jfi* j ^JLJt 

. AJL* ^LSJl j^iJi L-vO" IfJ* Jf* JJ i^L. yili-l 

* * 

AJL>m-~Jl O^jjVl jOu j C->Lj-liil ^ ^UVl ^yiaJl Jb j^)l ^yix^l Jij 

V^' AgJaJl oJ>jiULf fj jd-1 ^1 A^-S-it ^ ^jil X*J L5^'j oLj-U) 1 Oi^ (J 

oUUjJl j jil ^»UVl ^jaJl Jbj^Jij A^ij^JaiJl illc 4 'ifl j 

ULdJlj J LaiJ l*JUP 5^jJl Ja; Aj y*Jt A-PjVl j 

I - - »-U . 

JjLJI £j ^ Vl J Syr jll iUi UlC A-^Ij OL Jill J O^JI jUl Jb j J\ j 
^*UVl \Jr*^} SJUil ^jA AjoU o^jjl *lpjH iJt* (J v^ajJ 

. UijLJ.) ja cfAiL'j 

j^b ^ijj fbVl i^M ,j* ^^tULl <_j -kjJ\ J 

■ Jsf^l i—->b«J~l ^a (j;j>-lj AjJlS^ Sijjlj iSJ ^ J .^ a Jujjj LS*-J U J 
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. j*a£ <—> jl»it j\i 


3 - A manual of zoology, 1926 

Borradaile, L. A. 

Oxford Univ. Press 

4 - Chordate morphology, 1962 

Malcoolm Jollie 

Reinhold Publishing corporation. New York 

5 - The vertebrate body, 1967 

Romer, A. S. 

W. B. Sauders comp., Philadelphia. 

6 * Text book of zoology, Vol. II; Vertebrates, 1962 

Parker, T. J. and Haswell, W. A. 

Macmillan 

7 - Amanual of practical zoology, cbordates, 1984 

Verma, P. S. 

S. Shand and comp. LTD, New delhi. 

8 - Development of vertebrate anatomy, 1975 

Joy, B. Philips 

The C.V. Mosby Comp. 


>rv 



